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Attachment #1
Meeting and Summary of Commitments and Agreements

Unit Manager's Meeting: 100 aggregate Area/100 Area Operable Units
July 20, 1995

1. SIGNING OF THE JUNE 100 AREA UNIT MANAGER'S MEETING MINUTES - The
review and approval ofthe minutes were deferred until the August meeting.

2. ACTION ITEM UPDATE: The Action Item Update was deferred until the August Meeting.

3. NEW ACTION ITEMS:

None.

4. 100 AREA ACTIVITIES:

n ROD Strategy Discussion: Dennis Faulk (EPA) indicated that the EPA had not yet
developed a ROD Strategy for the remaining 100 Area Source Operable Units. He expressed
a desire to have this completed within 30 days, to coincide with EPA's review ofthe 100-BC-
2 Focused Feasibility Study and Proposed plan. His preference is to prepare one 100 B Area
ROD which would include the low priority sites.

Ajoint EPA/Ecology/DOE/ERC ROD Strategy Meeting was proposed for Monday, July 31,
10:00 a.m.

n FY96 Budget Planning : Greg Eidam (ERC) noted that DOE guidance on the FY 96 budget
was expected on July 24, 1996. A $173 million budget is expected.

n Remedial Action Requirements : Greg Eidam (ERC) passed out a handout (Attachment 7)
on Remedial Action Requirements which was prepared at the regulators request.

A joint EPA/Ecology/DOE/ERC meeting was proposed for August 2, 1995, 8:00 a.m. to
discuss this.

n Public Meeting Update : It was noted that the Next Public Meeting will be on July 25,
1995.

n Relocation of Investigation Derived Waste (D-IQ in D Reactor : Joan Woolard (ERC)
noted that the location ofIDW for the D and H Areas needed to be changed, due to possible
impacts by nearby D&D activity. Keith Holliday (Ecology) agreed to visit the proposed site
and discuss it with Joan Woolard.

n Handout Status Packa¢e : Alan Krug (ERC) and Dick Biggerstaff (ERC) passed out the July
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n Handout Status Packaee : Alan Krug (ERC) and Dick Biggerstaff (ERC) passed out the July
UMM Status Packages (attachments 4 & 5).

n Tour of 100-BC-1 Demonstration : John April (ERC) made a brief presentation of the
status ofthe demonstration and passed out a descriptive handout (attachment 6). A tour of
the site was held.

n 116 Data Ouali Objectives (j2QO)Meetin¢s : John April (ERC) noted that the 116-C-1
DQO meeting is scheduled for Monday,July, 24, 1995, 2:00 - 4:00 pm. Attendance will
include EPA, Ecology, Nancy Werdel, John Ludowise, John Lowe, and Roy Bauer. John
April stated that ERC hoped to reduce the number of attendees in order to expedite the
meeting. The facilitator will be Steve Weil. Dennis Faulk requested that he received a copy
ofERC's background packet prior to the meeting.

5. NEXT MEETINGS: The next meeting are scheduled for:
August 23, 1995
September 21, 1995
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Attachment #3
Agenda

Unit Managers Meeting: 100 Aggregate Area/100 Area Operable Units
July 20, 1995

12:45 Depart from 2440 Stevens Center Parking Lot

1:30 - 3:30

1. Tour of 100-BC-1 Demonstration - John April

2. ROD Strategy Discussion - Kevin Oates/Phil Staats

3. FY65 Budget Planning - Greg Eidam

4. Remedial Action Requirements - Greg Eidam

5. Public Meeting Update - Joan Woolard

6. Relocation of Investigation Derived Waste in D Reactor Area - Joan Woolard

7. Handout Status Package - Alan Krug
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100-BC, 100-K, 100-D, 100-H, 100-F



Focused Feasibility Studies and Proposed plans

100-BC-i Issued final (revision 0) version of the FFS. Proposed Plan (PP)
issued for public review. Public comments are due August 9, 1995.

100-BC-2 The 100-BC-2 OU FFS and PP were transmitted to DOE/RL meeting the
June 30, 1995 TPA Interim Milestones M-15-16E and M-15-16F. Agency Comments
are due August 15, 1995.

100-IU-1 Pronosed Plan Based on Agency comments; 100-IU-1, 100-IU-3, 100-IU-
4, and 100-IU-5 were combined into one proposed plan. The PP was submitted
for public review in concert with 100-BC-1 PP.

100-HR-1 Rev. 0 of the 100 Area Source Operable Unit FFS including the
Appendix E for the 100-HR-i FFS) and Rev. 1 of the 100-HR-1 PP were submitted
to Ecology and'EPA on June 16, 1995. The 100-HR-1 PP was used as a template
for revising the 100-BC-1 and 100-DR-1 PPs. A 45-day public comment period on
the 100-HR-i (and 100-BC-1 and 100-DR-1) Proposed Plan was initiated on June
26, 1995. A public meeting on the Proposed Plans is scheduled for July 25,
1995:

100-HR-2 The 100-HR-2 FFS and PP were submitted to the EPA and Ecology on
January 30, 1995. Comments from the regulators were due to DOE on March 14,
1995. In the future, the 100-HR-2 FFS and PP could either (1) remain in its
current stand-alone format; (2) be modified to become an appendix to the 100
Area Source Operable Unit FFS (DOE/RL-94-61); or (3) be re-presented as part
of a 100-H Reactor Area FFS.

100-IU-4 and 100-IU-5 Rev. 0 of the Proposed Plan for 100-IU-4 and 100-IU-5
(that are combined with 100-1U-1 and 100-IU-3) were submitted to the
regulators on June 16, 1995. A 45-day public comment period on the Proposed
Plan was initiated on June 26, 1995. No public meeting is planned.

100-DR-1. The Focused Feasibility Study Report (Process Document, Sensitivity
Analysis, 100-BC-1, 100-HR-1 and 100-DR-1) and Proposed Plans (100-BC-i, 100-
HR-1, and 100-DR-1) were finalized and issued. The public comment period on
the Proposed Plans was initiated on June 26, 1995. A public meeting on the
Proposed Plans is scheduled for July 25, 1995.

100-DR-2. The 100-DR-2 Focused Feasibility Study and Proposed Plan was
submitted to the regulatory agencies on June 30, 1995 to meet TPA milestone M-
15-20A and M-15-20B.

100-KR-1 Regulator comments on the 100-KR-i IRM Proposed Plan were received on
May 22, 1995. Comment responses were submitted to the regulators.

The 100-RR-1 Focused Feasibility Study is being updated to conform with the
latest guidance used in preparing the 10-BC-1/100-HR-1/100-DR-1 FFSs. Comment
dispositions weresubmitted to the regulators.

100-KR-2 Work continued on the 100-HI2-2 combined LFI/QRA/FFS.

100-FR-1 The 100-FR-1 PP was submitted to the Regulators on May 31, 1995.
Regulator comments are expected in mid-July.
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The 100-FR-1 FFS was submitted to the Regulators on May 31, 1995. Regulator

comments are expected in mid-July.

100-FR-2 Work continued on the 100-FR-2 combined LFI/QRA/FFS.

Treatability Studies

Soil washina Treatability Studv During this reporting period, the Soil

Washing Treatability Study Report was submitted to EPA and Ecology for review.

Comments are due on August 7. A comment response meeting will be scheduled

shortly thereafter.

100-HR-3 Pumn & Treat Study During this reporting period the 100-HR-3 Pump

and Treat system was operated continuously.

1i8-B-1 Excavation TreatabilitvStudv The regulators have reviewed the report

and have issued a letter stating that they have no comments.' The final report

( Revision 0) will be issued in early July.

BC Demonstration Project

100-BC-1 ERA Verbal comments have been received on the remedial

design/remedial action strategy document that was initially submitted on

April 7, 1995. The Design Basis Report was completed and submitted to the

Senior Review Team for ERC Review.

During this reporting period the BC Demonstration Project mobilized and

initiated field work at the 116-B-5 Crib. On June 26 overburden removal began

and was completed on June 29. A sonic drill rig was set up at the crib on

Tuesday, June 27 and drilled and sampled nine borings 10 to 15 feet outside

the southern portion of the crib to determine lateral extent of contamination.

On June 30 surface samples were obtained in each of the twelve crib cells.

Results from both intrusive efforts showed no radiological contamination and

mercury at the effluent pipe outlet at 8 to 12 ppm's.

D Area

100-D Ponds . The Data Evaluation Report for Phase II soil sampling was

submitted to the regulators.

H Area

100-HR-1 Remedial design activities continued during April in conjunction

with the 100-BC and 100-DR Areas. The first 100-HR Area waste site to be

addressed in remedial design is the 116-H-1 process effluent disposal trench.

100-HR-2 A redline version of Rev. 0 of the 100-HR-2 LFI was submitted to the

regulatory agencies for concurrence review. The redline Rev. 0 version

includes text revisions made in response to comments received from the

regulators on the Draft A version.

K AREA

See Focused Feasibility Studies and Proposed Plans
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GROUNDWATER OPERABLE UNITS



Groundwater

100-BC-5 Comments were received from the regulators on the 100-BC-5 Focused

Feasibility study (FFS) and IRM Proposed Plan. Responses to regulatory

comments were provided and are currently in review.

A proposed groundwater strategy document was prepared for RL submittal which

states that RL agrees with the EPA and Ecology preference for groundwater

pumping and treatment as the preferred alternative for interim action towards

protection of the Columbia River. The strategy confirms that the Tri-Parties

will continue to follow the Hanford Past Practice Strategy 1Rn7 pathway, and

that the IRM will be focused on protection of ecological receptors.

Responses to regulator comments on the FFSs and Proposed plans were prepared

consistent with the proposed strategy as well as the additional discussions

with the regulators, and were transmitted to the regulators on June 9, 1995

for their review. Review comments on the FFSs and Proposed plans were

received from the regulators, the comments incorporated, and the revised

responses to comments were transmitted to the regulators on July 7, 1995.

FY 1995 expenditures for 100-HR-3, 500-ffit-4 and 100-BC-5 were prepared and

summarized as per the,regulator request and were also submitted on June 9,

1995 as requested.

Comment responses were incorporated in the 100-HR-3 FFS and Proposed plan

documents, and submitted for concurrent RL/ERC/regulator review on July 17,

1995.

Comment responses are currently being incorporated in the 100-KR-4 FFS and

Proposed plan for transmittal on August 18 for a similar concurrent review

cycle.

100-FR-3 The soil gas investigation for TCE has been completed and a status

meeting was held with RL, ERC and the regulators on July 13, 1995. The

investigation showed that low levels of TCE (generally less than 50 ppb) were

found through out a large area with no apparent source or sources. Agreement

was reached that the installation of monitoring wells was notwarranted for

IRM purposes. The data will be reported in a supplementary report to the

current 100-PR-3 LFI. Work will then focus on completion of the FFS and

Proposed Plan to meet the December 31, 1995 milestone.

SALMON ennc^*rua srngrmAT TNtESTIGATION A summary report was prepared and

submitted June 9, 1995 for concurrent RL and regulator review. Preparations

for initiating additional salmon spawning habitat investigations in the 100-

HR-3 and 100-HI2-4 OUs in September/October are in progress.
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SUMMARY OF 100-BC ERA EXCAVATION DEMONSTRATION^7/20/95) 0 2 0 2 4

116-B5 Crib was excavated and sampled from 6/27/95 through 7/12/95.

Initially, samples were collected by drilling nine bore holes (labeled A through H on sketch). Samples
were collected at 10 feet, 12.5 feet and 15 feet. Bore hole C (southwest corner near Cell A) could not be
drilled past 7 feet. Operations then moved to Bore hole D (see sketch).

After clearing away overburden and removing cell lids, samples were collected from each cell. Final
sampling to 6 feet below Cells C, B, A, D, E and Cell F was performed. Significant levels of reactor
isotopes were not detected (see gamma-ray energy screenings of cell samples). Sample key is as
follows:

Sample Number Location in 116-B5 Crib

BOG7C5 West Side Overburden Soil
BOG7C7 East Side Overburden Soil
BOG7C9 Crib Sand and Gravel Cell L
BOG7D1 Cell K
BOG7D3 Cell J
BOG7D5 Cell I
BOG7D7 Cell H
BOG7D9 Cell G
BOG7F1 Cell F
BOG7F3 Cell E
BOG7F5 Cell D
BOG7F7 Cell C
BOG7F9 Cell C (Duplicate)
BOG7G1 Cell B
BOG7G3 Cell A

The chemical screening results of soil samples indicated potentially designating (Washington State
Dangerous Waste) levels of mercury. Extraction by the Toxicity Characteristic Leaching Procedure

(TCLP) and mercury analyses on four of the high samples were all <1 ug/L. Hence, none of the soil

designates for mercury. At present, sampling operations have moved to 116-B4 French Drain. When

all data is returned from laboratory and compiled (including off site split samples), the 116-B5 crib can

be back filled.

116-B4 French Drain is currently being excavated and sampled.

As of 7/19/95, overburden has been cleared away. No structure has been found down to 6 feet deep.
Samples were collected 4 feet deep just below 3 inch perforated steel drain pipe. Samples of 1-2 inch
diameter drain rocks were collected for screening analyses. Radioactivity near drain pipe ranges from
background to 70,000 dpm (see gamma-ray energy screenings of two samples). Plan is to excavate and
sample entire drain contents down to 16 feet. Since no containment structure has been found, maximum
excavation/sampling distance out from center will be 7 feet.
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Environmental

ERC TeamRestoration
Contractor

Interoffice Memorandum
TO: John Ludowise, H4-90 DATE: July 6, 1995

''Matt Galbieath, H6-04

A15531

Job No. 22192
Wrilbn Repaue Reyreed9 NO
CIanCCN: N/A
M. N/A
12D: N/A
FRA: WA
soumxCo&- s6nn

COPIES: BHI Document Control H4-79, w/a FROM: Albert I. Davis

Conan Wade T7-05, w/a Analytical Services

Dennis R. Jordan X2-10, w/a X2-10/373-3039'

suarEcr: ANALYSIS OF SOILS FROM 116-B-5 CRIB

Fifteen soil samples from the 116-B-5 Crib were gamma scanned. All had less than the 50 pCi/gram

limit for reactor produced isotopes.

Only in one soil sample, B0G7G3, the analytical program flagged 129-I as read. It was not, when

Europium are present there is and interfering x-ray which causes the miss-identification.

The samples BOG7-F5, F7, F9, G1, and G3 had some reactor produced isotopes; 60 Co, 137 Cs, 152

Eu, and 154 Eu.

Data is recorded in an excell spreadsheet and was transmitted via CC:mail to John Ludowise. If this is a

preferred method, this can become routine followed by a cover letter.

If there are questions please call.

AID:ksb

Attachment: results



GAMMA-RAY ENERGY ANALYSIS SOIL SCREENING REPORT
Radiometric Laboratory
Environmental Analytical Laboratory
IT Hanford Co.

Customer ID Number. BOG7C5

EAL ID Number. EAL00518

Isotope Activity, pCi/g on 30 June, 1995

Be7 < 6.6e-01
K40 6.5e+00 +/- 1.4e+00

Co57 < T.2e-01
Co60 < 9.5e-02
RuRh106 8.1e-01
Sb125 < 2.5e-01
1129 < 4.5e+01
Cs134 < 1.3e-01

Cs137 < 1.2e-01
Ce144 < 7.0e-01

Eu152 < 7.8e-01
Eu154 < 3.8e-01

Eu155 < 4.3e-01
Ra226 < O.Oe+00
Th32dau 7.7e-01 +l- 2.6e-01
U235 < 9.6e-01

U238 < 1.0e+01
U238dau 8.6e-01 +/- 2.5e-01

Np237 < 1.9e-01
Pu239 < 1.3e+03
Pu240 < 2.0e+0d"

Am241 < 6.8e-01

oefinit(ons:

All enors reported at 2 standard deviations

The analysis of U238 is based on the activity of Pa234m

The analysis of Np237 Is based on the activity of Pa233

U239dau Is the activity of Pb214 and 81214, short lived daughter products
products of U235. Equillibdum between parent and daughter products probably
does not exist

Th32dau is the activity otAO22e, Pb212, and T120e. short lived daughter products
products of Th232. Equillibdum between parent and daughter products may
not exist

6-30-95

Albert 1. Davis Dennis R. Jordan Date

Rad Ctg Mgr EAL Manager

0 1 -5 531

Page 1
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GAMMA-RAY ENERGY ANALYSIS'SOIL SCREENING REPORT
Radiometric Laboratory
Environmental Analytical Laboratory
IT Hanford Co.

Customer ID Number. BOG7C7
EAL ID Number: PJ1L00519

Isotope Activity; pCUg on 30 June, 1995

Be7 < 7.2e-01
K40 1.1e+01 +/- 1.7e+00

Co57 < 7.7e-01
Co60 < 1.3e-01
RuRh106 < 8.9e-01

Sb125 < 2.4e-01
1129 < 4.0e+01

Cs134 < 1.2e-01
Cs137 < 1.2e-01
Ce144 < 7.4eA1
Eu152 < 6.4e-01

Eu154 < 3.1e-01
Eu155 < 4.8e-01

Th32dau 9.0e-01 +/- 2.4e-01

U235 . < 7.9e-01

U238 < 1.2e+01
U236dau 9.8e-01 +/- 2.4e-01

Np237 < 2.0e-01
Pu239 < 1.3e+03
Pu240 < 1.9e+04

Am241 < 6.4e-01

Definitions:

All enars reported at 2 standard deviations

The analysis of U2381s based on the activity of Pa234m

The analysis of Np237 Is based on the aclivity of Pa233

U238dau is the activity of Pb214 and eI214, short lived daughter protluds
products of U238. Equillibdum between parent and daughter products probably

does not exist

Th32dau is the activity of Ac228, Pb212, and T208, short lived daughter products
products of Th232. Equillibdum between parent and daughter producW may
not exist

I

`Ti' --` s^•^, 6-30.95 C4-
Albert I. Davis Dennis Jordan Date

Had Ctg Mgr EAL Manager

1115 531

Page 1
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GAMMA-RAY ENERGY ANALYSIS SOIL SCREENING REPORT
Radiometric Laboratory
Environmental Analytical Laboratory
IT Hanford Co.

Customer ID Number. BOG7C9
EAL ID Number. EAL00520

Isotope Activity, pCUg on 30 June, 1995

Be7 < 5.2e-01
K40 1.4e+01 +/- 1.9e+00
Co57 < 6.3e-01
Co60 < 1.2e-01
Co60 < 9.0e-02
RuRh106 < 7.3e-01
Sb125 < 2.2e-01
1129 < 3.4e+01
Cs134 < 1.3e-01

Cs137 < 1.2e-01
Ce144 < 6.1e-01
Eu152 < 5.2e-01
Eu154 < 3.6e-01
Eu155 < 3.5e-01
Th32dau 5.3e-01 +/- 2.1e-01
U235 < 6.3e-01
U238 < 1.3e+01
U238dau 4.0e-01 +/- 1.8e-01
Np237 < 1.7e-01
Pu239 < 1.1e+03
Pu240 < 1.8e+04

Am241 < 5.8e-01

Definitions:

AN enors reported at 2 standard deviations

The analysis of U238 Is based on the activity of Pa234m

The analysis of Np237 Is based on the activity of Pa233

U238dau is the activity of Pb214 and ai214, short lived daughter products
products of U238. Equillibrium between parent and daughter products pmbaby
does not exist

Th32dau is the aotivity of Ac228• Pb212. and 711208, short lived daughter products
products of Th232. Equiliibdum between parent and daughter products may
not exist

7

6-30-95 •

^

6 ^
Albert I. Davis Dennis R. Jordan Date
Red Ctg Mgr EAL Manager
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GAMMA-RAY ENERGY ANALYSIS SOIL SCREENING REPORT
Radiometric Laboratory
Environmental Analytical Laboratory
IT Hanford Co.

Customer ID Number. BOG7D1
EAL ID Number. EAL00521

Isotope AcOvity, pCl/g on 30 June, 1995

Be7 < 6.0e-01
K40 1.6e+01 +!- 1.8e+00

Co57 < 5.4e-01
Co60 < 8.8e-02
RuRh106 < 5.9e-01
Sb125 < 1.9e-01
1129 < 2.8e+01
Cs134 < 9.1e-02
Cs137 < 8.1e-02
Ce144 < 5.3e-01

Eu152 < 5.5e-01
Eu154 < 2.2e-01
Eu155 < 2.9e-01

Th32dau 5.3e-01 +/- 1.6e-01
U235 < 5.4e-01
U238 < 9.6e+00

U23Bdau 2.8e-01 +/- 1.2e-01

Np237 < 1.3e-01
Pu239 < 9.7e+02

Pu240 < 1.3e+04

Am241 < 4.7e-01

Definitions:

All errors reported at 2 standard deviations

The analysis of U238 is based on the actWhy of Pa234m

The analysis of Np2371s based on the activity of Pa233

U238dau is the actMty of Pb214 and B1214, short IWed daughter products
products of U238. Equillibdum between parent and daughter products probabiy
does not exist

Th32dau Is the actWlty of Ao228. Pb212. and 71208. short lived daughter products
products of Th232. Equiliibdum between parent and daughter products may
not exist

6-30-95
Albert I. Davis Dennis . Jordan D te

Rad Ctg Mgr EAL Manager '
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GAMMA-RAY ENERGY ANALYSIS SOIL SCREENING REPORT
Radiometric Laboratory
Environmental Analytical Laboratory
IT Hanford Co.

Customer ID Number: 80G7D3
EALID Number. EAL00522

Isotope Activity, pCUg on 30 June, 1995

Be7 < 5.6e-01
K40 1.4e+01 +/_ 1,7e+00

Co57 < 5.6e-01
Co60 < 8.6e-02

RuRh106 < 7.2e-01
Sb125 < 1.8e-01

1129 < 2.7e+01
Cs134 < 9.6e-02

Cs137 < 8.0e-02
Ce144 < 5.4e-01
Eu152 < 4.5e-01
Eu154 < 2.9e-01
Eu155 < 2.9e-01
Th32dau 5.5e-01 +/- 1.5e-01
U235 < 5.8e-01

U238 < 1.0e+01
U23Bdau 3.5e-01 +/- 1.2e-01
Np237 < 1.4e-01
Pu239 < 9.5e+02

Pu240 < 1.4e+04
Am241 < 4.3e-01

Definitions:

All enonr reported at 2 standard deviations

The analysis of U238 Is based on the activity of Pa234m

The analysis of Np2371s based on the activity of Pa233

U238dau Is the activity of Pb214 and 81274, short lived daughter products
products of U238. Equillibdum between parent and daughter products probably
does not exist

Th32dau is the activity of Ac228. Pb212. and TI2g8, short Bved daughter products
products of Th232. Equlilibdum between parent and daughter products may
not exist

i.^[r•!_•:., ,/^2/ r*^` , 6-30-95 ,3 t
Albert I. Davis Dennis R. Jordan Da e

Rad Ctg Mgr EAL Manager

015531
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GAMMA-RAY ENERGY ANALYSIS SOIL SCREENING REPORT
Radiometric Laboratory
Environmental Analytical Laboratory
IT Hanford Co.

Customer ID Number. 80G7D5
EAL ID Number. EAL00523

Isotope Activity, pCVg on 30 June, 1995

Be7 < 5.1e-01
K40 1.4e+01 +/- 1.7e+00

Co57 < 5.4e-01

Co60 < 7.5e-02

RuRh106 < 8.ee-01
Sb125 < 2.0e-01
1129 < 2.9e+01
Cs134 < 7.5e-02
Cs137 < 8.2e-02
Ce144 < 5.3e-01

Eu152 < 3.4e-01
Eu154 < 2.6e-01
Eu155 < 3.4e-01
Th32dau 4.9e-01 +/- 1.5e-01

U235 < 5.4e-01
U238 8.6e+00 +!- 5.0e+00

U238dau 3.3e-01 +/- 1.0e-01
Np237 < 1.4e-01
Pu239 < 9.6e+02
Pu240 < 1.3e+04

Am241 < 5.3e-01

Oeflnitions:

AII erton reported at 2 standard deviations

The analysis of U2381s based on the activity of Pa234m

The analysis of Np237 Is based on the adivity of Pe233

U238dau Is the activity of Pb214 and B1214, short Iived daughter prafuets

products of U238. Equillibrium between parent and daughter products probably
does not exist

Th32dau is the activity of Ac228• Pb212• and TI208. short lived daughter products
products of Th232. Equillibrium between parent and daughter products may

not exist

6-30-95 3 '^ ^

Albert I. Davis Dennis R. Jordan Dat

Rad Ctg Mgr EAL Manager

Page 1
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GAMMA-RAY ENERGY ANALYSIS SOIL SCREENING REPORT
Radiometric Laboratory
Environmental Analytical Laboratory
IT Hanford Co.

Customer ID Number. BOG7D7

EAL ID Number. EAL00524

Isotope Activity, pCi/g on 30 June, 1995

Be? < 4.9e-01
K40 1.4e+01 +1- 1.7e+00

Co57 < 5.6e-01
Co60 < 7.7e,-02

RuRh106 < 7.1e-01
Sb125 < 2.0e-01

1129 < 2.6e+01

Cs134 < 8.2e-02

Cs137 < 7.2e-02
Ce144 < 5.4e-O1
Eu152 < 4.0e-01
Eu154 < 2.7e-01

Eu155 < 2.6e-01
Th32dau 5.7e-01 +/- 1.5e-01

U235 < 6.0e-01
U238 < 9.9e+00

U23Bdau 3.1e-01 +/- 1.4e-01
Np237 < 1.3e-01
Pu239 < 9.5e+02

Pu240 < 1.2e+04

Am241 < 4.8e-01

Definitions:

All errors reported at 2 standard deviations

The analysis of U2391s based on the acOWy of Pa234m

The analysis of Np237 Is based on the acOVity, of Pa233

U238dau is the activity of Pb214 and 9I214. short lived daughter products
products of U238. Equillibdum tx!tween parent and daughter products probably
does not exist

Th32dau is the activity of Ac226, Pb212. and 11209, short lived daughter products
products of Th232. EqulllibrWm txtween parent and daughter products may
notexbt

^ ^ ^d^s 3^ 0 s5 117
Albert I. Davis Dennis R. Jordan D e

Rad Ctg Mgr EAL Manager

Page 1
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GAMMA-RAY ENERGY ANALYSIS SOIL SCREENING REPORT
Radlometric Laboratory
Environmental Analytical Laboratory
IT Hanford Co.

Customer ID Number: B0G7D9
EAL ID Number: EAL00525

Isotope Activity; pCUg on 30 June, 1995

Be7 < 3.9e-01
K40 1.4e+01 +/- 1.6e+00

Co57 < 5.2e-01
C060 < 6.2e-02

RuRh106 < 5.0e-01
Sb125 < 1.6e-01
1129 < 2.7e+Ot
Cs134 < 8.2e-02

Cs137 < 5.7e-02
Ce144 < 5.1e-01

Eu152 < 3.5e-01
Eu154 < 2.8e-01
Eu155 < 2.8e-01

Th32dau 5.9e-01 +/- 1.6e-01

U235 < 5.2e-01
U238 < 7.4e+00
U238dau 4.0e-01 +!- 1.0e-01
Np237 < 1.2e-01
Pu239 < 9.3e+02

Pu240 < 1.1e+04

Am241 < 4.8e-01

Definitions:

FUI anon reported at 2 standard deviations

The analysis of U238Is based on the activity of Pa234m

The analysis of Np237 is based on the activity of P8233

U238dau Is the activity of Pb214 and B1214, short lived daughter products

products of U238. Equ8librium between parent and daughter products probably

does not exist

Th32dau is the activity of Ao228. Pb212, and T1208, short lived daughter products
products of Th232. Equlllibrium between parent and daughter products may
not exist

6-30-95

Albert 1. Davis Dennis R. Jordan Date

Rad Ctg Mgr EAL Manager

0 15531
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GAMMA-RAY ENERGY ANALYSIS SOIL SCREENING REPORT
Radiometric Laboratory
Environmental Analytical Laboratory
IT Hanford Co.

Customer ID Number: B0G7F1
EALID Number. EAL00532

Isotope Activity, pCi/g on 5 July, 1995

Be7 < 6.4e-01
K40 1.5e+01 +/- 1.8e+00

Co57 < 5.Be-01
Co60 < 8.4e-02
RuRh106 < 7.4e-01
Sb125 < 1.6e-01
1129 < 3.0e+01
Cs134 < 1.0e-01

Cs137 < 8.5e-02
Ce144 < 5.6e-01
Eu152 < 5.6e-01
Eu154 < 3.0e-01
Eu155 < 3.4e-01
Th32dau 4.7e-01 +/- 1.Be-01
U235 < 5.7e-01
U238 < 1.2e+01
U238dau 3.5e-01 +/- 1.2e-01
Np237 < 1.6e-01
Pu239 < 1.0e+03

Pu240 < 1.3e+04

Am241 < 5.2e-01

Definitions:

All ertors reported at 2 standard deviations

The analysis of U238 Is based on the activity of Pa234m

The analysis of Np237 Is based on the activity of Pa233

U238dau is the abtWity of Pb214 and B1214, short lived daughter products
products of U238. Equillibdum between parent and daughter products probably
does not exist

Th32dau is the activity of Ac228, Pb212, and T1208, short lived daughter products
products of Th232. Equlillbdum between parent and daughter products may
not exist

Albert I. Davis
a/rh?

e

Rad Ctg Mgr EAL Manager

Page 1
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GAMMA-RAY ENERGY ANALYSIS SOIL SCREENING REPORT
Radiometdc Laboratory
Environmental Analytical Laboratory
IT Hanford Co.

Customer ID Number. BOG7F3

EAL ID Number. EAL00526

Isotope Activity, pCl/g on 5 July, 1995

Be7 < 6.1e-01
K40 1.6e+01 +/- 1.9e+00
Co57 < 6.1e-01
Co60 < 1.1e-01
RuRh106 < 6.1e-01
Sb125 < 1.8e-01
1129 < 2.9e+01
Cs134 < 1.0e-01
Cs137 < 7.2e-02
Ce144 < 5.9e-01
Eu152 < 8.9e-01
Eu154 < 3.2e-01
Eu155 < 3.5e-01
Th32dau 5.2e-01 +/_ 1.8e-01
U235 < 6.3e-01
U238 < 1.2e+01
U238dau 4.4e-01 +/- 1,4e-01
Np237 < 1.7e-01
Pu239 < 1.1e+03
Pu240 < 1.5e+04

Am241 < 5.4e-01

Definitions:

All enars reported at 2 standard devfations

The analysis of U238 Is based on the activity of Pa234m

The analysis of Np237 Is based on the activity of Pe233

U238dau Is the activity of Pb214 and 81214, short Oved daughter producb
products of U238. Equillihdum between parent and daughter products probably
does not exist

Th32dau is the activity of Ac228, Pb212, and T1200, ahort IWed daughter products
products of Th232. Equillibdum beMeen parent and daughter products may
not exist

7-5•95
Albert I. Davis Dennis R. Jordan. Date
Rad Ctg Mgr EAL Manager

01 5531
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GAMMA-RAY ENERGY ANALYSIS SOIL SCREENING REPORT
Radiometric Laboratory
Environmental Analytical Laboratory
IT Hanford Co.

Customer ID Number. 80G7F5
EALID Number. EAL00527

Isotope AcBvity, pCUg on 5 July, 1995

Ba7 < 7.6a-01
K40 1.6e+01 M- 1.8e+00
Co57 < 7.3"1
Co60 1.5e-01 +1- 7.5e-02
RuRh106 < 8.3e-01
Sb125 < 2.6e-01
1129 < 3.8e+01
Cs134 < 1.1e-01
Cs137 3.1e-01 tl- 8.7e-02
Ce144 < 7.1e-01
Eui52 2.3e+00 +/- 7.2e-01
Eu154 < 3.6e-01
Eu155 < 4.4e-01
Th32dau 5.4e-01 +/- 1.7e-01
U235 < 7.1e-01
U238 < 1.3e+01
U238dau 4.3e-01 +!- 1.ee-01
Np237 < 1.9e-01
Pu239 < 1.3e+03
Pu240 < 1.6e+04
Am241 < 6.0e-01

Definitions:

AN snors repcaled at 2 standard devleaons

The sneyah of U23e is bned on the Wlrey of Pe234m

The snstysis of Np237Is based on the sctivey of Ps233

U230dau In the sctlvMy or Pb214 and ei21s. shat Xved daughter products

products of U236. Equislbdum beMeen prmd and daughter preduqs probably
does not exist

Th32dsu is the scllvXy of Ae22e, Pb212, and lttea. shod Ilred daughler products
prodiMs of Th232. EQUHlibdum benveen psred snd dsughter pmdurb may

not exist

Z.• . F( ,..^,

Albert I. Davis

Rad Ctg Mgr

7-5-95 7 J^-j

Dennis R. Jordan Date
EAL Manager

11155 11
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GAMMA-RAY ENERGY ANALYSIS SOIL SCREENING REPORT
Rediometric Laboratory
Environmental Analytical Laboratory
IT Hanford Co.

Customer ID Number. B0G7P7
EAL ID Number. EAL00528

Isotope Activity, pCUg on 5 July, 1995

Be7 < 1.1e+00
K40 1.1e+01 +/- 1.9e+00
Co57 < 9.6e-01
Co60 2.0e-01 +/- 1.0e-01
RuRh106 < 1.3e+00
Sb125 < 3.3e-01
1129 < 5.6e+01
Cs134 < 1.5e-01 ,
Cs137 1.9e-01 +!- 9.2e-02
Ce144 < 9.5e-01
Eu152 2.8e+00 +!- 8.1e-01
Eu154 < 4.9e-01
Eu155 < 5.7e-01

Ra226 < 0.0e+00
Th32dau 7.1e-01 +/- 2.ee-01
U235 < 9.Oe-01
U238 < 1.Be+01
U238dau 7.3e-01 +/- 2.4e-01
Np237 < 2.4e-01
Pu239 < 1.8e+03
Pu240 < 2.6e+04
Am241 < 8.4e-01

Definitions:

AN ermrs reported at 2 standard deviations

The analysis of U238 Is based on the activity of Pa234m

The analysis of Np207Is based on the activity of Pa233

U23Edau is the acrivity of Pb214 and 8I214, short lived daughter products
products of U237. Equnibdum between parent and daughter products probably

does not exht

Th32dau is the activity of Ac228. Pb212. and T120E, short lived daughter products
products of Th232. EquWiMum between parent and daughter products may
not exist

Albert I. Davis Dennis R. Jordan te

Red Ctg Mgr EAL Manager

t115531

Page 1



GAMMA-RAY ENERGY ANALYSIS SOIL SCREENING REPORT
Radiometdc Laboratory
Environmental Analytical Laboratory
IT Hanford Co.

Customer ID Number. B0137F9

EAL ID Number. EAL00529

Isotope Activity, pCi/g on 5 July, 1995

Be7 < 1.1e+00
K40 8.6e+00 +/- 1,7e+00

Co57 < 1.1e+00

Co60 < 1.5e-01
RuRh106 < 1.2e+00

Sb125 < 3.4e-01
1129 < 5.6e+01

Cs134 < 1.7e-01
Cs137 1.7e-01 +!- 1.1e-01

Ce144 < 1.1e+00

Eu152 2.7e+00 +/- 7.Be-01

Eu154 < 4.5e-01
Eu155 < 5.8e-01

Th32dau 9.7e-01 +/- 2.8e-01
U235 < 1.0e+00

U238 < 2.0e+01

U238dau 8.3e-01 +/- 2.Be-01

Np237 < 2.9e-01
Pu239 < 2.0e+03

Pu240 < 2.5e+04
Am241 < 8.7e-01

Definitions:

All errore reported at 2 standard deviations

The analysis of U238 Is based on the activity of Pa234m

The analysis of Np237 is based on the activity of Pa233

U238dau Is the acbvity of Pb214 and e1214, short lived daughter products

products of U238. Equiaibrium betvrcen parent and daughter produets probably

does not exist

Th32dau is the activity of Ac22e, Pb212, and T200, short lived daughter products

products of Th232. Equlllibdum between parent and daughter products may

not exist

^^^i.• ^ : 7-5 95 L^[.__
Albert 1. Davis Dennis R. Jordan Date

Rad Ctg Mgr EAL Manager

0 155 31
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GAMMA-RAY ENERGY ANALYSIS SOIL SCREENING REPORT
Radiometric Laboratory
Environmental Analytical Laboratory
IT Hanford Co.

Customer ID Number: B0G7G1
EAL ID Number: EAL00530

Isotope Activity, pCi/g on 5 July. 1995

Be7 c 9.3e•01

K40 9.5e+00 +/- 1.8e+00
Co57 < 8.3e-01
Co60 < 1.1e-01
RuRh106 c 1.2e+00

Sb125 < 3.1e-01
1129 < 5.3e+01,
Cs134 < 1.5e•01
Cs137 < 1.3e-01

Ce144 < 8.1e-01
Eu152 8.5e-01 +/- 4.8e-01
Eu154 < 4.3e-01
Eu155 < 4.8e-01

Th32dau 1.0e+00 +/- 2.8e-01
U235 < 8.2e-01
U238 < 1.6e+01
U238dau 9.9e-01 +/- 2.8e-01

Np237 < 2.7e-01
Pu239 < 1.5e+03

Pu240 < 2.3e+04

Am241 < 7.7e•01

OeBnitions;

An eners reported at 2 standard deviations

The analysis of U238 is based on the actMty of Pa234m

The analysis of Np237 Is based on the activity of Pa233

U238dau is the activity of Pb214 and 8I214, short lived daughter products
products of U238. Equillibrium between parent and daughter products probably
does not exist

Th32dau is the activity of Ac22B. Pb212, and T1208, short lived daughter products
products of Th232. Equiiibdum betaroen parent and daughter products may
not exist

7S

A

I

bert I. Davis Dennis R. Jordan Date

Rad Ctg Mgr EAL Manager

015531

Page 1



GAMMA-RAY ENERGY ANALYSIS SOIL SCREENING REPORT
Radiometric Laboratory
Environmental Analytical Laboratory
IT Hanford Co.

Customer ID Number. B0G7G3
EAL ID Number. EAL00531

Isotope Activity, pCI/g an 5 July, 1995

Be7 < 1.1e+00
K40 1.4e+01 1.9e+00
Co57 < 1.1e+00
Co60 7.0e-01 +1- 1.5e-01
RuRh106 < 1.2e+00

Sb125 < 3.1e-01
1129 < 4.7e+01 +F--35ert9i-
Cs134 < 1.7e-01-
Cs137 < 1.5e-01
Ce144 < 1.0e+00

Eu152 6.5e+00 +/- 1.0e+00
Eu154 6.7e-01 +f- 2.7e-01
Eu155 < 6.1e-01
Th32dau 6.2e-01 +/- 2.2e-01
U235 < 1.1e+00
U238' < 2.1e+01
U238dau 4.6e-01 +/_ 1.6e-01
Np237 < 2.7e-01
Pu239 < 1.9e+03
Pu240 < 2.4e+04

Am241 < 7.7e-01

Definitions:

Al! errors reported at 2 standaN deviahons

t)15 5 31

cn
^.ii... ' I W..^...:r• ta< ,. -e S.

The analysis of U238Is based on the activity of Pa234m

The anaysb of Np237 is besed on the activity of P8233

U238deu is the activity of Pb214 and 81214, short lived daughter products
products of U238. Equillibrium between parent and daughter products probably

does not exist

Th32dau Is the activity of Aa228. Pb212. and 71208, shod 8ved daughter products
products of Th232. Equillibdum belween parent and daughter products may

not exist

7-5-95
AI ert I. Davis Dennis R. Jordan D e

Rad Ctg Mgr EAL Manager

Page 1



Environmental
Restoration ERC TeamContractor

Interoffice Memorandum

To' Matt Galbraith, H6-04

COPIES: Bill Whitten, N3-05

John Ludowise, H4-90
ConanWade, T7-05
BHI Document Control 1-14-79, w/a

suwEcr: SAMPLE ANALYSIS

V le/d U V

Job No.22192
wdllen Rcpmue Reqimed] No
CIMnCCN: WA
a: wn
TSu: WA
Exn: WA
SurojectCadc: e600

DATE: July 12, 1995

)
FROM: Albert I. Davis

Analytical Services
X2-10/373-973 I

Samples from the French drain 116-B-4, BOG8H8, TO, were completed and data results transmitted.
The samples had low amounts of activity, but nothing greater than 50 pCi/g for the reactor preduced
isotopes. The natural component activity averages about 11 pCi/g for these samples.

If there are any questions please call. Thank you.

AID:ksb

Attachment: results
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GAMMA-RAY ENERGY ANALYSIS SOIL SCREENING REPORT
Radlometric Laboratory
Environmental Analytical Laboratory
IT Hanford Co.

Customer ID Number. BOG8H8

EAL ID Number: EAL00558

Isotope Activity, pCl/g on 12 July, 1995

Be7 < 5.2e-01
K40 9.9e+00 +/- 1.4e+00
Co57 < 5.3e-01
Co60 < 7.6e-02
RuRh106 < 6.3e-01
Sb125 < 1.8e-01
1129 < 2.6e+01
Cs134 < 5.9e-02
Cs137 1.8e-01 +/- 6.6e-02
Ce144 < 5.1e-01
Eu152 < 4.3e-01
Eu154 < 2.3e-01
Eu155 < 3.0e-01
Ra226 < O.Oe+00
Th32dau 4.4e-01 +/. 1.5e-01
U235 < 5.3e-01
U238 ' < 9.6e+00
U238dau < 3.0e-01
U238dau 4.7e-01 +/- 1.3e-01
Np237 < 1.4e-01
Pu239 < 9.3e+02
Pu240 < 1.3e+04

Am241 < 4.4e-01

Definitions:

All ermrs reported at 2 standard deviations

The analysis of U238 is based on the activity of Pa234m

The analysts of Np2371s based on the acgvity of Pa233

U230dau Is the activity of Pb214 and BI214, short lived daughter products
products of U238. Equlilibdum between parent and daughter products probably
does not exist

Th32dau Is the ac8vity of Ac228, Pb212, and T1208, short lived daughter products
products of Th232. Equllllbdum betvreen parent and daughter products may
not exist

7-12-95 7 7^ ^J
Albert I. Davis Dennis R. Jordan te
Rad Ctg Mgr EAL Manager

Page 1



_ C ^ry } U1JJUl

GAMMA-RAY ENERGY ANALYSIS SOIL SCREENING REPORT
Radiometric Laboratory
Environmental Analytical Laboratory
IT Hanford Co.

Customer ID Number: BOG8J0

EAL ID Number. EAL00559

Isotope Activity, pCi/g on 12 July, 1995

Be7 < 5.7e-01
K40 9.8e+00 +/- 1.5e+00
Co57 < 7.1e-01
Co60 2.1e-01 +!- 8.Oe-02
RuRh106 < 7.9e-01
Sb125 < 1.9e-01
1129 < 3.6e+01
Cs134 < 9.1e-02 -
Cs137 < 8.2e-02
Ce144 < 6.9e-01
Eu152 8.4e-01 +/- 3.2e-01
Eu154 < 3.3e-01
Eu155 < 3.7e-01
Ra226 < O.Oe+00
Th32dau 5.4e-01 +/- 1.7e-01
U235 < 7.Oe-01
U238 < 1.1e+01
U238dau 4.6e-01 +/- 1.6e-01
Np237 < 1.7e-01
Pu239 < 1.3e+03
Pu240 < 1.7e+04

Am241 < 6.0e-01

Definitions:

All errors reported at 2 standard deviations

The analysis of U238 is based on the activity of Pa234m

The analysis of Np2371s based on the activity of Pa233

U238dau is the activity of Pb214 and 81214, short lived daughter products
products of U238. Equillibrium between parent and daughter products probably
does not exist

Th32dau is the activity of Ac228. Pb212, and T208, short lived daughter products
products of Th232. Equillibrium between parent and daughter products may
not exlst

/
7-12-95 /Z ?S"

Albert 1. Davis D nis R. Jordan D e

Rad Ctg Mgr EAL Manager

Page 1
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FAST Sample Data Summary
All Results in mg/kg as-received basis

^

tre
c^c-a

t.t-s
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c °
C

FAST Field Sample HEIS Date Time
Sample ID ID Number Sampled Sampled

c _o` C0 wa ^E _ E0
en u 'E

.
'« 2

o•
9 'O J

Aa i .rG 0 m O Um 9 9 _ Comments
F15047-01116-85F-10 6/28/95 0721 <10 9.4 <10 <1 <300 <0.1
FT5047-02 116-B5F-12.5 6/28/95 0721 <10 9.5 <10 <1 <300 <0.1
FT5047-03 116-85F-15 6/28/95 0721 <10 9.4 <10 <1 <300 <0.1
FT5047-04 116-B5E-10 6/28/95 0816 <10 9.3 <1 300 <0.1 7/5 s lit to WSCF
FT5047-05 116-B5E-12.5 6/28/95 0816 9.6 <10 <1 <300 <0.1 Di estioss. Rerun.
FT5047-06 116-B5E-15 6/28/95 0816 <10 9.7 <10 <1 <300 <0.1
FT5047-07 116-851-10 6/28/95 0852 <10 9.6 <10 <1 <300 <0.1 7/5 split to WSCF
F15047-08116-851-12.5 6/28/95 0852 10 9.4 <10 <1 <300 <0.1
FT5047-09 116-851-15 6/28/95 0852 <10 9.6 <10 1 <300 <0.1
F15047-10116-851-D 6/27/95 0852 <10 9.5 <10 1 <300
FT5047-11 116-B5A-10 6/27/95 1347 10 9.4 <10 <1 300 <0.1
FT5047-12 116-B5A-12.5 6/27/95 1347 <10 9.2 <10 <1 <300 <0.1
FT5047-13 116-B5A-14.5 6/27/95 1347 10 8.8 <10 <1 <300 <0.1
F15047-14 116-B5B-10 6/27/95 1436 <10 9.1 <10 <1 <1000 <0.1
FT5047-15116•658-12.5 6/27/95 1436 <10 9.2 <10 <1 <1000 <0.1
F75047-16 116-856-14.5 6/27/95 1436 <10 9.2 <10 <10 <1000 <0.1
FT5047-17 116-85C-6 6/27/95 1510 <10 9.2 <10 <1 <300 <0.1
FT5047-18116-85D-10 6/27/95 1553 <10 9.3 <10 1 <300 <0.1
FT5047-19 116-85D-12.5 6/27/95 1553 <10 9.1 <10 1 <300 <0.1
F15047-20116-B5D-15 6/27/95 1553 10 9.0 <10 1 <300 <0.1
FT5047-21 116-B5H-10 6/27/95 • 1631 10 9.6 <10 <1 <300 <0.1
FT5047-22 116-B5H-12.5 6/27/95 1631 <10 9.7 <10 1 <300 <0.1
FT5047-23 116-85H-15 6/27/95 1637 <10 9.1 <10 1 <1000 <0.1
FT5047-24 116-B5G-10 6/27/95 1649 <10 9.3 <10 <10 <1000 <0.1
F15047-25116-85G-12.5 6/27/95 1649 <10 9.3 <10 1 <1000 <0.1
FT5047-26 116-B5G-15 6/27/95 1649 <10 9.4 <10 <10 <1000 <0.1
F15047-27 BOG-7C2 6/28/95 1216 <10 8.4 <10 <100 <0.1
FT5047-28 BOG-7C4 6/29/95 1351 <10 8.4 <10 <100 <0.1
FT5047-29 east side pi le BOG-7C6 6/29/95 1403 <10 8.4 <10 <10 <0.1
FT5047-30 cell J BOG-7D2 6/30/95 1053 <10 9.4 <10 <10 <0.1 7/5 S Iit to WSCF
FT5047-31 cell L BOG-7C8 6/90/95 1041 <10 <10 <1 <0.1

71101041•do POA :1 -1 ^•i
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FAST Sample Data Summary
All Results in mg/kg as-received basis
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F mments
FT5047-32 cell K BOG-7D0 6/30/95 1047 <10 <1 <0.1
FT5047-33 ceilI BOG-7D4 6/30/95 1100 <10 <1 <0.1
FT5047-34 cell H BOG-7D6 6/30/95 1110 <10 <1 <0.1
FT5047-35 cell G BOG-7D8 6/30/95 1117 <10 <1 <0.1
FT5047-36 cell F BOG-7F0 6/30/95 1259 <10 <1 <0.1
FT5047-37 cell E BOG-7F2 6/30/95 1304 10 <1 <0.1
F15047-38 cell D BOG-7F4 6/30/95 1312 <10 <1 <0.1
FT5047-39 cell C BOG-7F6 6/30/95 1322 <10 <10 <10 <1000 1.2
FT5047-40 cell C BOG-7F8 6/30195 1322 <10 <10 <10 2.4
F15047-41 cell B BOG-7G0 6/30/95 1351 10 <10 <10 <1000 0.2
FT5047-42 cell A BOG-7G2 6/30/95 1402 10 <10 <1000 12.1 <1 ug/L 7/6 WSCF for TCLP
FT5047-43 at 4' S BOG-7G6 7/6/95 1050 <10 <20 0.4
F15047-44 at 14' S BOG-7G8 7095 1058 <10 <10 <0.1
FT5047-45 at 24' S BOG-7H0 7/6/95 1115 <10 <10 <0.1
FT5047-46 at 34'S BOG-7H2 7/6/95 1140 <10 <10 <0.1
FT5047-47 at 47' S BOG-7H4 7/6/95 1220 <10 <10 <0.1
F15047-48 at 54' S BOG-7H6 7/6/95 1233 <10 <1 <0.1
FT5047-49 at 61' S BOG-71-18 7/6/95 1250 <10 <10 <0.1
FT5047-50 cell H 2' BOG-7J0 717/95 100 10 9.3 <10 <0.1
FT5047-51 cell H 4' BOG-7J2 7/7/95 1032 <10 9.5 <10 0.5
FT5047-52 cell F 2' BOG-7J4 7/7/95 , 1114 <10 8.9 1 0.6
FT5047-53 cell D 2' BOG-7J6 717/95 1153 <10 8.6 <10 7.4
FT5047-54 cell B 2' BOG-7J8 7/7/95 1231 <10 8.2 <10 9.4
FT5047-55 cell C 2' BOG-7K0 7/7/95 1243 <10 8.3 <10 16 <1 u/L
FT5047-56 cell B 6' BOG-7K2 7/7/95 1328 <10 8.3 <10 2.8 <1 u/L
FT5047-57 cell A-2' BOG-7K4 7/7/95 1347 <10 <10 4 <1 I/L
FT5047-58 cell A-2' BOG-7K6 717/95 1347 <1 <1 4.8
FT5047-59 French d BOG-8H1 7/10/95 1450 <1 <1 <.1
FT5047-60 French d BOG-8H3 7/10/95 1503 <.1
FT5047-61 French d BOG-81-15 7/10/95 1510 0.9
F15047-62 FD N 4' BOG-8H7 7/11/95 1411 <.1

7/19/951:49 PM Page 2
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FAST Sample Data Summary
All Results In mgfkg as-received basis
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FT5047-63 FD S 4' BOG-8H9 7/11/95 1106 <•1
FT5047-64 cell C -4' BOG-7K8 7/12/95 1347 2.4

FT5047-65 cell C-8' BOG-71.0 7/12/95 1408 1.6

FT5047-66 cell A -4' BOG-71-2 7/12/95 1441 2.7
FT5047-67 celiA-6' BOG-7L4 7/12/95 1512 2.8
FT5047-68 celiE-2' BOG-7L6 7/17/95 1400 <.1
FT5047-69 celi E -4' BOG-71-8 7/17/95 1418 <•1
FT5047-70 cell E -4' BOG-7M0 7/17/95 1418 <.1

F15047-71 cell E -6' 80G-7M2 7/17/95 1439 1.4
FT5047-72 cell E-6' BOG-7M4 7/17/95 1439 1.4

7/19/951:49 PM Page 3
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Attached are the following items for your information:

1) Meeting Minutes, Summary of Agreements on Remedial Action Goals, 100 Area RD/RA

2) Calc Brief: MTCA Method B

3) Calc Brief: 15 mrem/yr above background

4) Calc Brief: Protection of Groundwater or River

These items are in support of the existing and future remedial action within the 100 Area Source
Operable Units.

Action: Schedule Meeting to discuss calculation briefs for the afternoon of Thursday, July
27, 1995 or Friday, July 28, 1995.

July 20, 1995
Unit Managers Meeting
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Meeting Minutes
Summary of Agreements on Remedial Action Goals

100 Area RD/RA
July 20, 1995

These minutes summarize the results of meetings held May 9th, May 23rd, May 31st, and June
14th between ERC, RL, EPA and Ecology to obtain agreements on the decision rules for
implementing remedial action goals for 100 Area Remedial Design/Remedial Action (RD/RA).
These decision rules address the remedial action goals as defined in the Proposed Plans for the
100-BC-1, 100-DR-1 and 100-HR-1 Operable Units. This documents the agreements for each
remedial action goal that were reached during these meetings.

The remedial goals as stated in the proposed plans are: (e.g.; DOE/RL-94-99, Rev. 0, June' 95)

• State of Washington Model Toxics Control Act (WAC 173-340) for organic and
inorganic chemical constituents in soil to support unrestricted (residential) use.

• Draft EPA and Nuclear Regulatory Commission (NRC) proposed standards of 15
mrem/year in soil above background for radionuclides for human health.

Protection of groundwater such that contaminants remaining in the soil after remediation
do not result in an impact to groundwater that could exceed Maximum Contaminant
Levels (MCLs) under the Safe Drinking Water Act (40 CFR 141). This applies to waste
sites where groundwater has not been impacted.

• Protection of the Columbia River such that contaminants remaining in soil after

remediation do not result in an impact to groundwater and, therefore, the Columbia River
that could exceed the Ambient Water Quality Criteria under the Clean Water Act for
protection of fish. This applies to sites where groundwater has already been impacted.



Agreements for MTCA Remedial Action Goal

Criteria Agreement Reached Current Resolution

with Regulatory
Agencies?

Land Use Yes Potential exposure to an individual resident will be assumed.

Exposure scenario and Yes Scenario and pathways consistent with MTCA Method B cleanup level (WAC-173-340-740(3)); soil

pathways - ingestion for a child receptor.

Exposure point Yes The exposure point for soil cleanup levels based on human health exposure shall be established from

ground surfact to 15 ft below ground surface. (WAC 173-340-740(6)(c)

Definition of the cleanup Yes Method B formula values presented in Mode! Toxics Conlrol Act (MTCA) Cleanup Level and Risk

standard Calculation (CLARC 11) Update,.7anuary, 1995

Cleanup standards should be Yes Contaminant-specific cleanup standards will be significantly greater than Hanford site background

above background concentrations, based on hypothesis testing (WAC 173-340-708(i 1)).

concentrations in soil

Cleanup standards should be Yes Where cleanup levels are below practical quantitation limits, the cleanup level will be the practical

above quantitation limits quantitation limit (WAC 173-340-707(2)).
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Agreements for 15 mremlyear above Background Remedial Action Goal
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Criteria Agreement Reached Current Resolution

with Regulatory
Agencies?

Land Use Yes Potential exposure to an individual resident will be assumed

Exposure point Yes The exposure point for soil cleanup levels based on human health exposure shall be

established from ground surface to 15 ft below ground surface. (WAC 173-340-

740(6)(c)

Compliance date for Yes 2018
radionuclide decay

Exposure scenario Yes Exposure scenario will be similar to that described for MTCA Method B with the

following inclusions due to the influence of radionuclides.

-External exposure
- Crop ingestion
- Meat ingestion
- Milk ingestion
- Soil ingestion

Background soils data Yes Hanford site background data.

Cleanup standards should be Yes Where cleanup levels are below practical quantitation limits, the cleanup level will be the

above quantitation limits practical quantitation limit; these will be considered the CRQL/CRDL specified in

previous plans.



Agreements for MCLs in Groundwater Remedial Action Goal
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Criteria Agreement Reached Current Resolution
with Regulatory

Agencies?

Definition of the "Waste Site" Yes Individual waste disposal unit, i.e., french drain, crib, etc.

What is the period of Yes 100 years
assessment to evaluate
"Remaining in the Soil"?

What portion of "Groundwater" Yes The average unconfined aquifer is 30 to 90 ft. For purposes of this activity a 15 ft mixing

is meant by groundwater? zone will be used.

How is a "Previous impact to Yes Determined by the presence of any contaminant above MCLs and/or State Water Quality
groundwater" to be determined? Standards under the disposal unit as monitored by the current well network.

Calculation of soil Yes Screening of COPC followed by a calculation of soil concentrations based on the

concentrations Summers method.

Cleanup standards should be Yes Contaminant-specific cleanup standards will be significantly greater than Hanford Site

above background background concentrations, based on hypothesis testing (WAC 173-340-708(11).

concentrations in soil

Cleanup standards should be Yes Where cleanup levels are below practical quantitation limits, the cleanup level will be the

above quantitation limits practical quantitation limit (WAC 173-340-707(2).

i_€-s
CN



Agreements for AWQC at the River Remedial Action Goal
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Criteria Agreement Reached Current Resolution
with Regulatory

Agencies?

Defmition ofwhen this Yes Applies to sites where groundwater is contaminated above MCLs (counterpart to the fourth

remedial action goal is applied. . criterion in the previous remedial action goal.)

Defmition of the "Waste Site" Yes Individual waste disposal unit, i.e., french drain, crib, etc.

What is the period of Yes 100 years
assessment to evaluate
"Remaining in the Soil"?

What portion of "Groundwater" Yes The average unconfined aquifer is 30 to 90 ft. For purposes of this activity, a 15 foot mixing

is meant by groundwater? zone will be used.

Radionuclide criterion Yes Use AWQC available for chemical constituents for protection of fish. Use I rad/day for

consistent with AWQC? radionuclides.

What is the dilution factor from Yes A 10 to 1 dilution factor has been assumed until quantifiable data is available. POE is the river.

groundwater to surface water?

Calculation of soil Yes Calculation of soil concentrations based on the Summers method.

concentrations

Ln
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Calculation Cover Sheet

Originator: John Lowe Date: June 19, 1995 Page 1 of 13
Project: 100-BC-1 Demonstration Project

100 Area Remedial Design

Calc Title: Documentation ofMTCA Method B Cleanup Levels

Objective: Document MTCA Method B cleanup levels.

Methodology:

Cleanup levels for nonradioactive (chemical) contaminants are tabulated directly from Model Toxic Control Act
Cleanup Act (MCTA) Level and Risk Calculation (CLARC I1) Update, August 31, 1994, andJanuary 1995 Update.

Assumptions:

1) MTCA Method B values for soil are used. This calculation sheet does not include the 100 times groundwater

cleanup level values for soil, also specified in MTCA Method B. Values presented in this calculation sheet are

applied only to contaminants detected within the top 15 feet of soil.

2) Value for cadmium is based on non-carcinogenic effects (cadmium is not a carcinogen by ingestion exposure).
EPA and Washington Department of Ecology do not provide an oral cancer slope factor for estimating ingestion

cancer risks from cadmium. EPA judges ingestion carcinogenicity data to be inadequate at this time (EPA, 1994).

3) Value for l_ead is based on MTCA Method A (Table 2) value, WAC-173-340-740 - no method B value for lead

in CLARC.

4) Method B value for arsenic (1.43 mg/kg) is less than Hanford Site Background (9 mg/kg). Site background is

used as the cleanup standard.

Contaminant MTCA B
Cleanup Level
(mg/kg in soil

timony 32

Arsenic 91

Barium 5600

Cadmium 80

Chromium VI 400

Lead 25

Manganese 11200

Mercury 2

inc 24000

CBs 0.13

Benzo(a)pyrene 0.137

C sene 0.137

mta qe.wpd
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Pentachloro henol 8.33 1
'Hanford site background - UCL of 95th percentile value (DOE(RL-92-42)

Page 2 of 13

Attachments:

Tabulated values from CLARC II table are attached (pages 3-11).

Table 2 from MTCA (lead value), page 12

Hanford Site Background for arsenic, page 13

References:

Washington Department of Ecology. 1994. Model Toxic Control Act Cleanup Act (MCTA) Level and Risk
Calculation (CLARCII) Update, August 31, 1994, andJanuary 1995 Update. Publication #94-145.

Environmental Protection Agency. 1994. Integrated Risk Information System. Toxicology Data Network, National
Library of Medicine, Bethesda MD.

Hanford Site Background Part 1: Soil Backgroundfor Nonradioactive Analytes. DOE/RL-92-24.

Checked by: Date: 4 12 1/ f

Note for checker: Mark each item checked with a highlighter. Resolve any discrepencies with
originator. Have originator initial any changes required. Sign and date in ink.

mtea qc.wpd
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Model Toxics Control Act (MTCA) Cleanup Levels and Risk Calculation
(CLARC 11) Update

January 1995

This document is an update to the Toxic Cleanup Program's August 31, 1994
Cleanup Levels and Risk Calculations (CLARC 11) tables. A complete report will
not be generated at this time. The following updates should be added directly
to the August 31, 1994, CLARC fI.

Excessively Hioh-Risk Based Cleanua Levels

The use of CLARC 11 data can result in the calculation of excessively large
cleanup levels for approximately 100-125 contaminants. This occurs primarily
in the Method C Industrial Soii, Category for non-carcinogens. Percent level
concentrations of contaminants such as chromium (III), 1,1-dichloroethane,
xylenes, etc. have been calculated. Users of CLARC 11 should be aware that
these calculated cleanup levels may not be acceptable for a site when
considering other factors, such as the potential for cross-media contamination
and the need to protect natural resources (groundwater, sediments,
harvestable shellfish beds) and populations that may be at a disproportionate
risk. %

Rounded Values

The CLARC 11 database includes reference doses. For printing purposes, the
presentation of reference doses in this report are rounded "to four decimal
places". That is, if they are less than "1" they will look like ".XXXX", where "X"
is a whole number. This number may be rounded to four decimal places. Since
reference doses become more important as they get smaller (the cleanup level
will also get smaller) then it might be important to know the full value of the
reference dose. If necessary, please contact Barb Huether at the number
shown below for the non-rounded values.

Those numbers that are rounded "down" such as 0.00002 are shown as
"0.0000". A number such as "0.00008" will be rounded "up" to "0.0001".
Since this will make a difference in the caiculation of hazard quotients, you
should be aware of this when you see either ".0000" or ".000X".

Note that "0.0000" is not the same as no value being listed. When no value is

listed there is no established reference dose, and a non-carcinogen cleanup
value cannot be calculated.
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Cancer potency factors also use "four decimal places." However, the effect is
not as critical since smaller.vaiues become less consequential because they
result in higher, not smaller cleanup values.

Method B and Method C "Formula Values" listed in CLARC 11 are computed
using the entire (not rounded) reference dose in the formula calculation, and
are not effected by rounding.

If you have questions regarding CLARC II, please contact either Barb Huether
at (360) 407-7183 or Dick Boose at (360) 407-7190. Questions related to
development of site-specific cleanup standards using CLARC It should be
directed to regional offices. If you have special accommodation needs,
please contact the Toxics Cleanup Program at (360) 407-7183 (voice) or
(360) 407-6006 (TCDD).

As a finai• note, CLARC 11 is not mandated by law, but rather is provided as a
service to staff and clients. While CLARC 11 is extensive, it is not exhaustive and
the user may need to seek additional sources for compounds not shown.
Furthermore, there is no assurance that CLARC II is free from errors,
substantive or procedural, enforceable by any party in litigation with the State

of Washington.



CLARC I

12112/94 arochtor 1254 11097-69-1 empty oculartoxicity; Immunoloxicity CE

I 12/12/94 arochlor1254 11097-69-1 new record 0.00002 mg/kg/day ORFD

12/12/94 arochlor 1254 11097-69-1 new record I pcbs;potychlorinaled biphenyls SYN

12/12/94 cadmium in soil 7440-43-9a 6.1 mglkg/day empty OCPF

12112I94 cadmium in soil 7440-43-9a empty 6.1 mglkglday RCPF

12/12/94 danitol 39515-41-8 withdrawn 0.025 mg/kg/day ORFD

12/12/94 danitol 39515-41-8 empty fenpropathrin SYN

12/12/94 diliuoroelhane;l,1- 75-37-6 new record 11.42857143 mglkglday IRFD

12/12/94 dilhmroelhane;1.1- 75-37-6 empty freon 152a SYN

12/12/94 endosutlan 115-29-7 withdrawn 0.006 mg/kglday ORFD

12/12194 hexamethylene diisocyanate;1,6- 822-06-0 new record 2.86E-06 IRFD

12I12194 hydrogen cyanide 74-90-8 empty .000857143 mglkg/day IRFD

12/12194 hydrogen cyanide 74-90-e empty .2 mgll Proposed MCL

12/12194 naphthalene 91-20-3 1 0.004 0.04 ORFD

12/12/94 nitric oxide 10102-43-91 .1 mglkglday I empty ORFD

12112194 nitrogen dioxide 10102-44-0 1 mg/kglday empty ORFD

100:^1^[^it(^^` ^^
ORFD Oral reference dose CAS Chemical Abstract Service number

CLASS EPA Classification 13CF Bioconcentralton fador

CEICritical effect MCL Maximum contaminant level

OCPF Orai cancer potency factor MCLG Maximum contaminant level goal

IRFD Inhatation reference dose SYN Synonym for chemical name

NO
e3-t

c..+a

ca^
:

c^-s
^
r:s+.

NAMEIChemicai name



Chemlcal Now CAS Nur6er

ss...sa..sssss

sntitxny 7440-36-0

antd ony pentoxlde 1314-60-9

intirnny potuaium tartrnte 28300-74-5

antimony tatroxide 1332-81-6

antimony trioxide 1309-64-4

apollo 74115-24-5

arartta 140-57-8

aroctor 1016 12674-11-2

araenie, InorOSnle 7440-38-2

ars(ne 7784-42-1

asbestos 1332-21-4

asaurn 76578-14-8

aaulaai 3337-71-1

atratlne 1912-24-9

averemctin B1 6519S-55-3

atohentene 103-33-3

rlus 7440-39-3

beriues cyanlde 542-62-1

bay0on 114-26-1

bayletan 43121-43-3

baythrold 68359-37-S

benefin 1861-40-1

henomryl 17E04-35-2

bentazon 250S7-89-0

benzeldehyds 100-52-7

benzene 71-43-2

betuldins 92-87-5

benzoGlanthraoans 56-SS-3

benzetellyrms 50-32-8

benzotblfluoranthena 205-99-2

benzotklfluoranthsne 207-08-9

bsnzelo acid 63-0-8

Model Toxics Control Act

Method N Pormula Ysluea

Data updsteds 8/31/94

Oraxd Mater (uo/L) Surface Mater (u0/L) Soil(ro/kS) Alr(t+0/o3)

Non- I Now Non- Non-

Csrclno0en Carcinogen Carcinogen Carcinogen Carcinogen Carcinogen Carcinogen Carcinogen

sssssuu0 suo.vu uosusa s.sossiss soussssu vusuu. u..uus0 suu.ssss.

6.40N000- 1.04N003 3-20N001

8.00N000 4.00N001 cn
1.44N001 7.20N001

6.40e+000 3.2084001 ^

6.4014000 3.20N001

2.0e14002 1.04N003 '

3.50N000 8.0024002 4.00s•001 4.00N003 3.00s-004

5.00a-002

1.1244000

4.E0N000 8.420-002 1.7704001

5.6084000

1-43N000 6.00N001 1.50e-007

^

2-27^-005
^

1.44N002 7.20N002

8.004+002 4.00N003

3.98a-001 5.60N002 4.55N000 2.69e4003 -

6.40N000 3.20N001 v

7.95e-001

1.12N003

. 9.0964000

5.60N003

6.82a-005

1.60e-004

1.60N003 8.00e+003

6.40N001 3.20N002

4.00N002 2-00N003

4.110e4003 2.40N004

8.0084002 4.00N003

4.00NO01 2.0004002

1.6024003 8.00N003

1.5164000 4.30N001 3.45N001 2.59e-004

3.e0e-004 4.8054001 3-22e-004 8.89N001 4.35s-003 2.40e#002 3.26e-008

1.20a-002 2.96e-002 1.37e-001

1.20e-002 2.96e-002 1.37e-001 1.23e-006

1.20e-002 2.96r-002 137e-001

1.204-002 2.960-002 1.37e-001

6.49N604 3.20NOOS



Chuloal Mass

bantotrlchlorlda

bentyl alcohol

bentyl chlorlde

borylllum

beta-chloronxphthalam

bidrin

blphanthrin
blPh.nyt;t,1f-
bls(2-chloro-l-otthyl-athyUsthar
bls(2-chlorosthyl)athar
bls(2-chlorolsopropyl) .th.r
bis(2-ethylhaxyl) phthalato
b)a (ch l ororthyU athaa
blaphenol a
boron
braoodlchlorotuthans
branoethana
bromoform
braamnthans
bromophos
branoxyntl
brcaooxynil octanoato
but.dl.nrl,3-
butanol;n-
hutyl benzyl phthdau
butylate
butylphthalyl butylOlycolato
butyric acld;4-(2-nathyl-4-
chlorophanoxy)-
cacodyl(c acid
cad71um in soll (INrwra wt.r
valun for Mst o:s 5 an

CAf MurMr

90-07-7

100-51-6

100-44-7

7440-41-7

91-SO-7
141-66-2

E26S7-0(-3
92-52-4
10N-60-1
111-44-4

39630-32-9

n7-et-7

542-16-1

E0-05-7

7440-42-e
75-27-4
593-60-2
75-25-2
74-E3-9

2104-96-3
16e9-6(-5
16E9-99-2
106-99-0
71-36-3'
eS-6E-7

2000-41-5
05-70-1
94-et-s

Oround Water (u0/L) surfac. Water (up/L) foil(xp/k0) Alr(xi0/0)

Non- Mon- Non• Noo-

Carcinopm Carcinogen Carcinoym Carcinogen Caro(nop.n Carcinogen Carcinogen CarclnoMen

6.73r003 7.69a-002

2.ST4-001 S./00000

2.030-002 8.00N001 7.93a-002 6.02t#002 2.33r001 4.00e+002 8.93.-0OT

1.2eN003 6.40a003

1.60e+000 E.000000

2.40H002 1.20H003

8.000+002 4.00e4003

1.25t*000 1.430001 1.07r004

3.9ea-002 4154-001 9.094-001 6.52e-006

3.2084002 4.20a4004 3.20o4003
6.25t#000 3.20N002 3.56t+000 $.990#002 7.14a9001 1.60a+003
1.990-004 4.55s-003 3.410-000

N.ODN002 4.00a4003

1.44#+003 7.2084003
7.06.-001 1.60a002 2.79a001 1.30a004 1.61H001 1.60a003

6.62.-005
5.540+000 1.601#002 2.19N002 1.30a4004 1.27H002 1.60e4003 1.92.-003

1.1204001 9.68N002 1.12e4002
O.OONOOi 4.00N002
3.20M002 1.60.4003
3.20N002 1.6004003

4.17r006
1.6084003 0.004#003

3.20H003 1.250#003 1.60N004
N.00a002 4.0094003

1.6004004 e.0044001

1.60t#062 e.00a002

75-60-5 4.E00001 2. 0 002

7440-43-91 1.43t-002 1.60t:001 1.664-002 4.050#001 1.640-001 8.0084001

Model Toxics Control Act

Method I foraul. Valuis

Data updated: 8/31/94

1.37e-0o3

2.29a-003

,,0
f-7l

L.A4
^ rd
CG

9
^v r(

CDC

L

d4

L



Nodel Toxlca Control Act

Method N forxulo Yeluaa

Data updated: E/31/94

Orourd Water (u0/L) Surface Yatar (up/L) soll(x+N/ka) Alr(eY/a8)

Non- Non• Non• Non-

Cheiaial Na. CAf Nuttx.r Carcinogen Carelpopen Carcinogen Carcinogen Carcinogen Carcinogen Carcinogen Carcinogen

ww.wtwX^^...No notwounnaw not...tons was....t.a wa\na.v1.n w1sttanoft U.NUSEtEEN atmt1WaR.t \ata/tn.n\w

chloraHantotrlfluoridt;4- 9E-56•6 3.20N002 1.6004003

chlorohutanr,l- 106-69-3 6.400003 3.20a004

chloroform 67•66-3 7.17a000 8.0044001 2.83n002 6.91H003 8.00a002 9.262-005

chl6roarthaN 74-e7-3 3:37a000 1.33e+002 7.694+001 1.19e•003

chloranethyl methyl Kher 107-30-2
chloronltrobentern;o- 60-73-3 3.50a000 4.00a+O01

ehloranltrobentene;p- 100-00-5 4.0604000 5.56a001

chlorophenol;2- 95-57-8 a.0084001 9.670#001 4.00e+002

chlorophenyl methyl tulflda;p•. 123-09-1
chlorophrnyl aoethyl aulfone;p- 9E-57-1

chlorophenyl methyl aulfoxlt(e;p- 934-73-6'
chloropropan*;2• 75-29-6 4.648-002

chlorothalonll 1E97-45-6 7.95n000 2.40a4002 9.09e401 1.20e4003

chlorotoluene;o• 95-49•8 1.60a002 1.60et003

chlorpropMa 101-21-3 3.20e+003 1.60e4004

chlorpyrifoa .2921-0!•2 4.804+001 2.4064002

chlorpyrifoa•aathyl 5598-13-0 1.60a002 E.0084002

chlorthlophos 60230-56-4 1.2E4#001 6.4004001

chraxlum (total) 7440-47-3

chrcol:^rt(III) 16065-03-1 1.60a004 1.62H005 0.00ex004

e racalw(YI 18540-29-9 8.0014001 8.1084002 4.00o4002 1.83a•007

ai^ 21E-01-9 1.20e-002 2.96a•002 1.37e•001

capper 7440•50•E 5.9244002 2.66a003 2.96N003

copper cyanide 544-92-3 8.00e4001 4.00t4002

creosote 8001-58-9

craaol;at- 100-39•4 11.004*002 4.00e+003

creaol;o- 95•48-7 8.00e4002 4.00e4OD3

crnaol;p• 106-44-5 8.0014001 4.00e#002

crotonddahyde 123-73•9 4.61a-002 5.260-001 3.95e•006

cunena • 98•E2-8 6.40ex002 3.2084003 4.160-003

cyanezino 2I725•46•2 3.20t4001 1.60e4002

cyanide 57-12-5 3.20n002 5.19e0004 1.600#003

1,0
fil

c.ea
Gt^:t
t^)
x

^aC

C^

^



Model Toxics Control Act

Method I forcul. Values

Data upd.t.d: 0/31/94

chemical Na.r CA3 Nutb.r
................p............n.... ..............

h.xachloraph.n. 70-30-4
h.x.n.;n- 110-54-3
hexa:lnon. 51235-04-2
hydraln./hydratinm sulfate 302-01-2
hydrogen chloride 7647-01-0
hydrogen cyanide 74-90-8

hydrogen sulfld. 7783-06-4
hydroqulnon.;P- 123-31-9
Itatalll 35554-44-0
la.:aquln 8133S-37-7
Indenol1,2+3-edipyran. 193-39-5
iprodlon. 36734-19-7
isobutyl alcohol 78-63-1
isophoron. 78-59-1
Lopropalln 33020-53-0
Isopropyl methyl phosphonic .cld 1032-54-8
Isox.ben 8255I-50-7
lactof.n 77301•63-4

il-e-R-d) 7439-92-1

lead alkyls unavail.bl.02

llndan. 5E-69-9
linuron 330-55-2
ladax 83055-99-6
nalathicn 121-75-S,
.rl.lc anhydrid. 100-31-6
trl.le hydrstid. 123-33-1
n.lanonitrll. 109-77-3
tnncot.b eole-01-7

maneb 12427-30-2
a.n0.nna In .oll 7439-96-Sa
taaqan.sa In rst.r 7439-96-5
oephosfolan 950-10-7

Orard Water (uD/U

Non-

Carelno0en Carcinogen

4.eoa000
4.O0N002
5.2e1+002

2.92.-002

turfsc. Yat.r Iu9/L)

Non-

C.rclnoy.n Carcinogen

3.20.+002

2.40e+001

6.40.+002

2.00.+003

4.00.+003

1.200-002 2.96.-002

9.21.+001

6.73.-002

6.40.+002

4.O0N003

3.20M003

2.40.+002

1.60.+003

3.20.+001

1.60.-003

4.e0.+000

3.20.+001

3.20a+003

3.20.+002

1.60e+003

e.00a+003

3.20.-00t

4.60.+002

e.00.+001

2.24H003

e.00.+001

1.44N000

toil(n0/kp)
Non-

CarclnoDm Carcinogen
n......... ..........

4.E0.+003

2.64a+003

3.33.-001

1.37.-091

1.56.+003 1.05N003

3.64.-0D2 5.9e.+000 7.69.-DOt

1.60s+003

2.40.+002

3.20H003

1.04N004

2.00e+004

3.200003

2.40.+00(

1.20M003

E.00e+003

4.00a003

1.60N002

0.00.-003

2.40N001

1.60.+002

1.60M003

l.00a003

4.00e+004

1.60.+0D0

2.40e+003

4.00e+002

.t2e.094

4.00.+002

7.20N000

Air(ma/w3)
Nen-

Carelooyen Carcinogen

9.140-002 ^-'
C-79

4.41.-007
3.20.-003 03

c.aa

4.16.-004

^

V

2.29.-005

2.29.-005



Model )oxlcs Control Act

Method N Forwls Values
Oct. updeted:-E/31/94

Chemlesl In CAf Numbar
.................. ..............

xepl t chloride 24307-26-4

abreury 7439-97-6

morphos 150-50-5

ax:rphea oxide 7e-4e-e

aMtalsxyl 57637-19-1

eethscrylonitrile 126-9E-7

eatheatdoaphos. 10265-92-6

xethanol 67-56-1

nethidathion 950-37-8

cathaayl 16752-77-5

:oethoxy-5-nltroanlllne=2- 99-59-2

xethoxychlor - 72-43-5

nethoxyethsnol acatsta;2- 110-49-6

sethoxyethanol)2- 109-86-4

oethyl acetate 79-20-9

methyl scrylsu 96-33-3

aethyl ethyl ketone 7E-93-3

methyl ieobutyl ketona 100-10-1

pethyl mercury 22967-92-6

nethyl authacrylata 80-62-6

methyl parsthlon 29E-00-0

xethyl styrene 25013-15-4

methyl styrene, slphs . 9E-03-9

methyl tart-hutyl sthar- 1634-04-4

methyl-4-chlarophenoxy-scetle 94-74-6

ecld;2-
xethyl-S-nitroenillne;2- 9945-E

oethylsnllins hydrochlorids;2- 636-21-5

xethylenlllm;2- 95-53-4

emthylena bis(2-chloroanlllne);4,4'- 101-14-4

eethylane bls(n,n'- 101-61-1

• dlsrthyl)anlllns;4,4'-

Oround Watar (ug/L)

Non-

Caroino0en Carcinogen
.......... ..........

4.t10a+002

4.e0«000

1.90e#000

4.l0r001

9.60e4002

1.60a000

e.00a-0o1

4.00N003

1.60d001

4.O0e002

Surface Water (ug/L)
Non-

Csrclnopen Carcinogen

e.00e#0o1

3.20eo001

6.40a001

e.00e+003

4.e0e+002

4.E0at003

4.00e4002

4.e0«000
6.40n002

4.OOe!000

9.60ef 001

1.12e#003

e.D0ef0oo

2.65a#000

4.86e-001

3.65e-001

6.73e-001 1.12N001

1.90a4000

8.3684000

•oll(m0/kp) Alr(n0/el)

Now Mon-

Careino0en Carcinogen Carcinogen Carcinogen

.......... .......V.. .......... ...........

2.40N003

2.40a001 1.37e-004

2.17e#001

2.40a000

4.E0s+003

8.00e+000 3.20e-004

4.00e+000

4.00e#004

e.00e4001

2.00N003

4.00a002

1.60N002

3.20ea002 9.14e-003

e.00e.004

2.40a+003

4.80a*004 4.574-001

4.00a+003 3.20e-002

2.40sa001

6.40e+003

2.00a+001

4.E0d002 1.60e-002

S.60s+003

1.37e+000

i.00e#001

3.03a001

S.56H000

4.170000

7.69a000 5.60a001 5.770-005

2.17e+001

+.s]
t^

taa
CX3

:̂

t--4
CST--

op

dIL



Nodel Toxics Control Act

Nethod I forauls Values

Data updatede 8131/94

Oround Watar (u0/L) furfaen Mapr (up/L) foil(m0/k0)

Non- Non- Non-
Che4lcal Na. CAS Nutier CarclnoYen CarcineYen Carcinogen Carcinogen Carclnopen Csrcino9en
ssssssssasss.ssauus.ssss.... ss.ssss. sss...ss s.ssssss ssssssss. qs.sossu .sss.ass

nitrasodlphenyladne;N- 86•30-6 1.794+001 9.73e+000 2.040#002
nltrosopyrrolidlne;N•* 930-55-2 4.17e-002 4.76e-001
nitrotoluenss;o•,%•,p- 1321-12-6 1.60a002 8.00e+002
norfluraton 27314-13-2 6.400#002 3.20e4003
nustar 85509-19-9 1.1244001 5.601+001
octahrcoadiphenyl .ther 32536-52-0 4.60e+001 2.40e4002
octahydro•1,3,5,7-tatranltro- 2691-41-0 f1.00n002 4.0084003
1,3,5,7•tetramelne
octanathylpyrophosphoraAlde 1S2•16-9 3.20a001 1.60a002
orytalln 19044•811-3 8.0004DD2 4.00e+003
oxadlaton 19666-30-9 E.OO44001 4.00s+002
oxaxyl 23135-22-0 4.00a002 2.0084003
oxyfluorten 42674-03-3 4.EO94001 2.40a002
pactohutratot 76733•62-0 2.0e14002 1.0484003
pah unavailable05 1.201-002 1.37s-001
paraqwt 1910•42-5 7.2014001 3.60e+002
parathlon 56-3E-2 9.60e+001 4.80e•002
pdwlats 1114-71-2 8.000#002 4.00e+003
pandinathslin 404E7-42-1 6.40a002 3.20or003
pentahraa•6-chtoro- !7•04-3 3.60e+000 4.35e*001
cyclohexanr1,2,3,4,5-
pentabramdlpharyl athar 32534-81-9 3.20e4001 1.60e4002
pentachloraDsntens 60E•93-5 1.28a001 6.40a001
pentschloranltrolxmtens e2•6e-e 3.37e-001 4.60e*001 3.65N000 2.40N002

E liEE^

117-86-5 7.29s-001 4.80a002 4.91n000 7.070+003 ^ 2.40n003
tr nn 52645•53-1 8.00e4002 4.OOe+003

parthan. 72-56-0 2.65e+002 4.80n001 3.03N003 2.40n002
phe,ediphY 136E4-63-4 4.0044003 2.00N004
phenol 108-95-2 9.60e4003 1.11e+006 4.e0e4O04
pharylenedlMlnepM 105-45-2 9.60e4001 4.e0e#0o2
phenylsnedladne;o• 95-54-5 1.66n000 2.13e+001 '
phenylmreurie seK^ja 62-311-4 1.28N000 6.40e+000

Air(sep/07)

Non-

Carcino0en Carcinogen

.nssss.as ssasssss.s.

3.57e-006 ' ^10
rXI

L^V
C_e.)
C17
t^d
P

-Il



Mod.l Toxics Control Act

Msthod I forwls Values

Date updated; E/31/94

Cheulcal Mrs CAf Nuebr

ph.nylph.eol;2- 90-43-7
phosmet 732-11•6
phosphine 7603-51-2
phthalle soid;p- 100-21-0
phthslle mhydrids 85-44-9
plclorss 1910•02•1
pirlmiphos-eMthyl 29232-93-7
polybraslnated bl hs ls unavsilsble06
polychlorInated bipfuny l/ 1336-36-3
potasiw cyanide 151•50-11
potsolus silver cyanide 506•61-6
prochlors: 67747-09-5
proflunlin 26399-36-0
promaton 1610•18•0
pranetryn 7267-19•6
pronsuids 23950-511-5
propschlar 1918•16-7
propenil 709•98-8
proparMits . 2312-35-0
propsr0yl alcohol 10T-19•7
propezins 139-40-2

prophsn 122-42-9
prop(corwtols 60207-90-1
proplonle acid;(2-arthyl-4- 93-65-2
chloreph.noey)2•
propylem Olycol S7-55-6

propylens•9lycol dinitratr,1,2- 6423-43-4
propylsrn glycol moncathyl ethsr 52125-53-E
propylens glycol s+onom.thyl ather 107-9E-2

propyletN oxide 75-56•9

pursuit 01335-77-5
pydrln 51630-SO-1

Oround Yst.r (u0/L)

Mon-

hrcineYen Carcinogen
ORS.Swi1st tUt22228tw

4.61N001

9.t13s-003

1.1H•002

5.03s-001

1.e2.-001

3.2084002

4.l0M000

1.60N004

3.20a004

1.12s+003

1.60N001

1.12.-001

Surface Wtsr (u0/L)

Non-

Carolno0en Carcinogen
t\N\ftNttM wasnautt{i

M.00M002

3.20..003

1.44N002

9.60a001

2:400*002

6.40.+001

1.20e+003

2.06.4002

e.00.4001

3.200002

3.20e#001

3.20N002

3.20M002

2.06e#002

1.60.+001

3.20e}005

1.12a004
1.12a004

4.00e4003

4.00a+002

2.70s-005

foi l(mp/k0)
No0-

Grclno9en Carcinogen
=88Y48008 SftttNhlt

5.26t#002

1.120-00 1

1.30r001

6.674+000.

4.170000

1.60a00;

2.40N001

O.O0N004

1.60M005

5.60e4003

e.00e4001

S.60s-001

4.00.4003

1.6064004

7.2oM002

4.O0e4002

1.20N003

3.20e4002

6.000*003

1.04e4003

4.00H002

1.60e4003

1.60e4002

1.60.#003

1.60H003

1.04e+003

e.00e.001

1.60.+006

S.60s+004

5.60n004

2.00N004

2.00.+003

Air(u0/e0)

Mon•

C.r0lraaen Carcinogen

S^"Zxzt at{itfRfZZi

3.20e+000

9.1N-001
5.77s-004 1.37e-002

^10
C3-}

caa
"a
rX3
r-N

tr~f
r-n
^

^

O

W



Model Toxlce centrol Act

Method I Por.ul. Values

Data upd.t.d: E/31/94

Oround W.t.r. (uy/L)

won-
ChaoleN M.n. CAf Nuob.r Carcinogen Carcinogen

v.n.dlum p.ntoxid. . 1314-62-1 1.44a002
vxaadyl sulfate 27774-13-6 3.20a002
verpm 1929-7T-7 1.d01#001
vlnelo:oUn 50171-44-e e.00a002
vinyl .o.t.t. 100-05-1 8.OOa003
vinyl chloride 75-01-4 2.30.-002
w.rf.rln 01-81-2 4.e0uO00
white phosphorus - 7723-14-0 3.206-001
xyl.n. 1330-20-7 1.60a004
xyl.n.;m- 103-3e-3 1.60.#004
xylene;o- 95-47-6 1.60a004
zine 7440-66-6 4.E0o003
:ine cyanide 557-21-1 8.00e+002
zinc pho.phld. 1314-84-7
zlncb 12122-67-7 e.00e+002

Surface W.t.r (up/L)

Mon-

C.relnopen Carcinogen
.....p... .:........

1.65.+00(

8oll(rm/k9) Alr(.n/0)
Mon• . Mon-

C.relnooen Carcinogen Carcinogen Carcinogen
.pp..... ...p.....

7.20a002
1.60e4003
e.00M001
2.00.*003
8.00a004 9.140-002

5.260-001 2.501-005
2.40.4001

1.60N000

1.60.4005

1.60.4005

1.60iH005

.^OOi
4.00N003

2.i0e40D1

[.00.#003

^10
+C-T7

cs,1
W
C.0
S^f

3.20.-001
3.20.-oot ^

ds



95 13383.1 ^55^
Model Toxics Control Act-Cleanup 173-340-740

.'t'able 2- ,.
Method A Cleanup Levels - Soil„

Hazardous Substance CAS Number Cleanup Level

Arsenic 7440-38-2 20.0 mg/kgb
Benzene 71-43-2 0.5 mg/kg'
Cadmium 7440-43-9 2.0 mg/kgd
Chromium 7440-47-3 100.0 mg/kg'
DDT 50-29-3 1.0 mg/kg`
Ethylbenzene 100-41-4 20.0 mg/ke
Ethylene dibromide 106-93-4 0.001 mg/kg"
Lead 7439-92-I 250.0 mg/kg'
Lindane 58-89-9 1.0 mg/kg'
Methylene chloride 75-09-2 0.5 mg/kg'
Mercury (inorganic) 7439-97-6 1.0 mg/kg'
PAHs (carcinogenic) 1.0 mg/kg'

PCB Mixtures 1.0 tttg/kg"
Tetrachtoroethytene 127-18-4 0.5 mg/kg'
Toluene 108-88-3 40.0 mg/kg°
TPH (gasoline) 100.0 mg/kg''

TPH (diesel) 20D.0 mg/kg'
TPH (other) 200.0 mg/kg'
1,1,1 Trichioroethane 71-55-6 20.0 mg/kg'
Trichloroethylene 79-01-5 0.5 mg/kg'
Xylenes 1330-20-7 20.0 mg/kg'

Caution on misusing method A tables. Method A tables have been developed for specific pur-

poses. They are intended to provide conservative cleanup levels for sites undergoing routine

cleanup actions or those sites with relatively few hazardous substances. The tables may not be

appropriate for defining cleanup levels at other sites. For these reasons. the values in these

tables should not automatically be used to define cleanup levels that must be met for financial.

real estate, insurance coverage or placement, or similar transactions or purposes. Exceedances

of the values in these tables do not necessarily trigger requirements for cleanup action under

this chapter.

b Arsenic. Cleanup level based on background concentrations in the state of Washington.

Benzene. Cleanup level based on protection of ground water.

Cadmium. Cleanup level based on plant protection.

Chromium. Cleanup level based on health risks associated with inhalation of resuspended dust.

DDT. Cleanup level based on concentrations derived using the procedures in subsection

(3)(a)(iii)(B) of this section.

Ethylbenzene. Cleanup level based on protection of ground water.

' Ethylene dibromide. Cleanup level based on protection of ground water.

Lead. Cleanup level based on preventing unacceptable blood lead levels.

SC6. 173-140 wAC-P 1091
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Table 6=9.a. Sitewide Soil'Background Threshold Levels Calculated from the
Systematic Random Data Set for Using Weibull Distribution Results.

Concentrations for the Percentiles of the Distribution (on the
Regression Line) Are Listed Under the Respective Percentile
Headings (e.g., 80X). Concentrations Corresponding to the

Upper Confidence Limit (UCL) for the Estimated
Percentiles are Listed Under the Percentile

UCL Heading (e.g., 80% UCL).

WEBULLOWRIOLMON FESULTS

ANALYTE 80% 80% UCL (1) 90% 90% UCL 95% 95% UCL

AIJJMINAd 10464 11276 12134 13216 13821 15082
/JJi1MONY
AFlSHJC 5.1 5.7 6.4 7.3 . 7.6 9.0
BAR(IJtI 118 127 138 151 158 175

8ff1YU134 1.3 1.3 1.4 1.5 1.8 1.8
CADMIUM
CJ1lGi[AA

-
14032

-
15712

-
17572

-
20052

-
21012

-
24642

CiRONUM 18 18 20 23 24 28

COBALT 15 15 16 17 18 19
00^ 19 20 22 25 26 30

FIGN 29906 31476 33076 35026 35746 38246

LEAD 8.3 9.3 10.5 ' 12.0 12.6 14.9
MFGtJE.SIUM 6246 6710 7224 7905 8169 9160

M4NGA46E 464 487 510 538 548 583

M94CLW 0.1 0.2 0.3 0.5 0.6 1.3
Ma03. 17 16 20 21 22 25

POT/lSSA1M 1854 2058 2277 2568

-

2678

-

3090

-SE.B+I1111
SLVA9

-
1.4 1.4

-
1.4 1.4 1.5 2.1

SODIUM (1) 496 560 631 728 764 909

SOCIUM (2) 481 604 712 940 969 1393

THALLLIUM - - - - - -
V/WA13IUM 75 .81 87 94 97 107

7JNC 65 67 70 73 75 79
MOLY80BalN - - - - - . -
71TANIUM 2175 2395 2575 2E65 2925 3307
3iC01iAA 32 36 39 44 45 53

UTFBUM 28 33 33 35 35 " 37
0.0 0.0 0.0 0.0 0.0 0.0

NH3 3.7 5.7 8.5 13.6 16.0 .27.4

AlK/WNRY 4165 5925 . 7985 11685 12985 20085
SWCON (1) 36 46 54 68 73 96
S81CON (2) 27 36 51 91 107 239
R1DFRNE 1.8 2.0 2.6 4.2 5.3 13.0

O' LOFAW 32 63 121 255 331 783

N02 - - - - - -
N03 16 28 46 84 104 208

0-P04 1.7 1.8 1.8 2.4 3.0 12.7

S04 91 151 243 417 803 931

(1) UPPER CONhiOENCE LJMITS BASED ON 95% COVERAGE

T6-9.1
;30111. ^o^
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Calculation Cover Sheet

Originator: John Lowe Date: June 20, 1995 Page 1 of 3^
Project: 100-BC-1 Demonstration Project

100 Area Remedial Design

Calc Title: Use of RESRAD for verifying 15 mrem/year above background remedial action
goal and calculating 15 mrem/year radionuclide soil concentrations

Objective: Document the assumptions, parameters and calculations used in RESRAD to
verify achievement of 15 mrem/year above background remedial action goal.

Methodology:

Introduction

Cleanup of radionuclides in soils at selected 100 Area liquid waste disposal sites is intended to
achieve a cumulative 15 mrem/year above background dose rate. Determining when remedial
action has achieved this cleanup level involves converting radionuclide concentrations (in pCi/g)
in soil into dose rates (in mrem/year) using a dose assessment model. Use of a model requires an
exposure scenario that specifies a hypothetical receptor (i.e. a resident, worker or recreational
user of a site), pathways of exposure from radionuclides in soil to the receptor and assumptions
and parameters for estimating exposures and doses to the receptor from radionuclides in soil.
This document describes the model to be selected for performing dose assessments for 100 Area
Remedial Design/Remedial Action (RD/RA), describes the exposure scenario and presents the
parameters and assumptions to be used in the model.

Model Selection

The model selected for 100 Area Remedial Design/Remedial Action (RD/RA) and
Demonstration Project is the RESRAD (RESidual RADioactivity) model (ANL, 1993a).
RESRAD was developed by Argonne National Laboratory (ANL) for implementing Department
of Energy (DOE) guidelines for residual radioactive material in soil (ANL, 1993a). RESRAD
has been evaluated by the U.S. Environmental Protection Agency (EPA) for use in performing
dose assessments in support of the EPA's proposed radionuclide soil cleanup standard of 15
mrem/year above background (40 CFR 196) (EPA, 1994a). it£SFAD-Veraieif'Version 5.6 of

RESRAD will be used for 100 Area projects.

Exposure Scenario

The regulatory agencies (EPA and Ecology) have expressed the intent that interim remedial

measures for 100 Area sites did not restrict future uses ofthose sites. This general goal must be
specified in terms of an exposure scenario and exposure pathways in order to use RESRAD to

RSRAQc.wpd
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convert radionuclide concentrations in soil into doses.

6=
For purposes of using RESRAD, unrestricted future use of the sites is assumed tolrepresented by

an individual resident, in a rural-residential setting. This resident is assumed to consume crops

raised in a backyard garden, and consume animal products, such meat and milk from locally-

raised livestock or meat from game animals. Groundwater use is not included in the exposure

scenario; cleanup levels evaluated using RESRAD address contaminants only within the top 15

feet of soil. Cleanups of contaminants in soil for protection of groundwater is addressed

separately from cleanups for protection of human health from contact with soil contaminants.

The selected exposure pathways are consistent with the recommendations provided by the

RESRAD user's manual (ANL, 1993a), except for exclusion of the drinking water exposure

pathway and ingestion of fish from surface water. As discussed previously, protection of

groundwater is intended to achieve MCLs (4 mrem/year), which is consistent with the EPA's

proposed radionuclide soil cleanup standard (EPA, 1994b). For fish ingestion at 100 Area sites,

there is little likelihood that surface runoff to the point of exposure (the Columbia River) would

contribute significantly to total exposure. For most of the contaminants of potential concern in

the 100 Area, external exposure would be the dominant exposure pathway (ingestion and

-inhalation exposure pathways contribute little to total exposure). However, for Sr-90, ingestion

pathways are the dominant exposure pathways, and should be included to properly address

cleanup of Sr-90 in soil.

Exposure Pathways

Exposure pathways to be used for converting radionuclide concentrations in soil to doses are:

• External exposure
• Inhalation of suspended dust
• Inhalation of radon
• Crop ingestion
• Meat ingestion
• Milk ingestion
• Soil ingestion

Assumptions:

The parameters and assumptions to be used in RESRAD are summarized below in Table

1. Most of the parameters values are the defaults supplied with RESRAD (ANL, 1993b).

rcsradqc.wpd
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Attachments:

1. Table 1 with summary of assumptions and parameters.

2. Summary output file from RESRAD 5.6.

References:

ANL. 1993a. Manual. for Implementing Residual Radioactive Materials Guidelines Using

RESRAD, Version 5.0. Environmental Assessment Division, Argonne National Laboratory.

ANL/EAD/LD-2.

ANL. 1993b. Data Collection Handbook to Support Modeling the Impacts ofRadioactive

Material in Soil. Environmental Assessment and Information Sciences Division, Argonne

National Laboratory. ANL/EAIS-8.

EPA. 1994a. Technical Summary Report Supporting the Development ofStandardsfor the

Cleanup ofRadioactively Contaminated Sites. U.S. Environmental Protection Agency, Office of

Radiation and Indoor Air, Washington, D.C. Draft, April 1994.

EPA. 1994b. Notice of Proposed Rulemaking for Radiation Site Cleanup Regulations, Draft 40

CFR part 196, May 11, 1994.
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Table 1. RESRAD parameters for unrestricted land use at selected 100 Area sites

Parameter Selected
Value

Default Units Citation Rationale

oilDensity 2 1.5 g/cm3 WHC-SD-EN-TI-294,
Hydrogeology of the 100-K Area

otal Porosity 0.4 0.4 DefaulC

tTective Porosity 0-2 0.2 Default

fydmuliceonductivity 10 10 m/yr Default

olumetric water content 0.094 0.05 DOE-RL 94-16, 100 Area
Excavation Treatability Study

Based on mean 4.7 percent moisture content by weighL

flbmive radon diffusion coefficient 3.00E-07 3.00E-07 m2/s Default

l adon emanation coefficient - Ra-22 0.25 0.25 Default

Ra-220 0.15 0.15 Default

recipitation rate 0.16 [ mlyr DOE/RL-90-07, Rev 0., 100-BC-1
Work Plan

Based on 6.3" per year annual rainfall

unoffcoeRcient otused 0.2

rtigationrate 0.76 2 m/yr Information from Franklin
Irrigation District

Basedon30"ofirrigatioNyear

-vapouanpirationcoef£eient 0.83 0.5 DOE/RL-90A7,Rev0.,100-BC-1
Work Plan

Calculated
rate of 6.3" and irrigation rate of 30"

oil-specificexponentialb p arameter 5.3 5.3 Default

rosion rate 0.001 0.001 m/yr. Default

ydraulic gradient in groundwater at used 0.02

.engthofcontaminatedzoneparalleltoaquifer
low

otused inO m

atershed area for nearby stream or pond Not used 1.00E+06 m2

ater table drop rate Not used 0.001

adon vertical mixing dimension 2 2 an Default

nnual average windspeed 3.3 2 m/s DOE/RL-90-07, Rev 0., 100-BC-1
Work Plan

Based on 12 kmlh. Monthly average windspeeds rangt fron
IO to 16 km/h

veragebuildingairexchangerate 0.5 0.5 h-I Default

uilding room height 2.5 2.5 m Default

uilding indoor area factor I I Default

ickness ofuncontaminated unsaturated zone 12 12 DOE/RI.-90-07, Rev 0., 100-BC-1
Work Plan

Assumes depth to groundwater is 40 R

uilding foundation thickness 0.15 0.15 to Default

oundation depth below ground surface I I to Default

raaion of time spent indoors on-site 0.5 0.5 Default

raction of time s pent outdoors on site 0.25 0-25 Default

^10
C-f'i

S_)J
C-)J
03
^7^+!

tiS
t^
^

r

S

W
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Table 1. RESRAD parameters for unrestricted land use at selected 100 Area sites

Parameter Selected
Value

Default Units Citation Rationale

rcaofcontaminatedzone . ^ ..,..-- 10,000 10,000 m2 Default

'over dth 0 0 no Default; assumescontaminatedsoilspreadonthesurface.

istribution coefficients Contaminant-specifia Default

ass loading for inhalation 2.00E-04 2.00E-04 g/m3 Defalt

hielding factor for inhalation 0.4 0.4 Default

If
of raots 0.9 0.9 on Default

aitingestionrate 42 42 gtyr Default

icknessofcontaminatedzone 0.305 2 m Assumescontaminatedtisspreadonficsoiltoadepthoflft

eafood consumption rate Not used

mi4 vegetable and grain consumption rate 160 160 kg/yr Default

nhalation rate 8400 8400 m3/yr Default

eafy vegetable consumption rate 14 14 kg/yr Default

Ivestock water ingestion mte for beef cahle 50 50 Ud Default

ivestock water ingestion rate for milk cows 160 160 Ud Default

eat and poultry consum ption rate63 63 63 kglyr Default

ilk consumption rate 92 92 Uyr Default

'hieldingfacatorforexternalgammaradiation 0.7 0.7 Default

lapsed time of waste placement 0 0 yr Default

hape factor (extemal gamma) 1 I Default

M

Notes:
•Source for default parameteers: Data Collection Handbook to Support Modeling the Impacts ofRadioactive Materiafr in Soil. ANLJEAIS-8.
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SuTmary : RESRAD default data File: iSMREM.DAT

Dose Conversion Factor (ard Related) Parameter Summary
File: DOSFAC.BIN

0
Menu Parameter

Current
Value Default

Parameter
Name

B-1 Dose conversion factors for inhalation, mrem/pCi:
B-1 Ac-227+D 6.720E+00 6.720E+00 DCF2( 1)
8-1 Am-241 4.440E-01 4.440E-01 DCF2( 2)
8-1 Co-60 2.190E-04 2.190E-04 DCF2( 3)
8-1 Cs-137+D 3.190E-05 3.190E-05 DCF2( 4)
B-1 Eu-152 2.210E-04 2.210E-04 DCF2( 5)
8-1 Eu-154 2.860E-04 2.860E-04 DCF2( 7)
B-1 Eu-155 4.140E-05 4.140E-05 DCF2( 8)
8-1 Gd-152 2.430E-01 2.430E-01 DCF2( 9)
B-1 Ni-63 6.290E-06 6.290E-06 DCF2(10)
B-1 Np-237+D 5.400E-01 5.400E-01 DCF2(11)
B-1 Pa-231 1.280E+00 1.280E+00 DCF2(12)
B-1 Pb-210+D 2.320E-02 2.320E-02 DCF2(13)
B-1 Pu-238 - 3.920E-01 3.920E-01 DCF2(14)
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8-1 Pu-239 4.290E-01 4.290E-01 DCF2(15)
8-1 Ra-226+D 8.600E-03 8.600E-03 DCF2(16)
8-1 Ra-228+D 5.080E-03 5.080E-03 DCF2(17)
0-1 Sr-90+D 1.310E-03 1.310E-03 DCF2(18)
g-1 Th-228+D 3.450E-01 3.450E-01 DCF2(19)
0-1 Th-229+D 2.160E+00 2.160E+00 DCF2(20)
B-1 Th-230 3.260E-01 3.260E-01 0CF2(21)
B-1 Th-232 1.640E+00 1.640E+00 DCF2(22)
B-I U-233 1.350E-01 1.350E-01 DCF2(23)
B-1 U-234 1.320E-01 1.320E-01 0CF2(24)
B-1 U-235+D 1.230E-01 1.230E-01 DCF2(25)
8-1 U-238+D 1.180E-01 1.180E-01 DCF2(26)

D-1 Dose conversion factors for ingestion, mrem/pci:
D-1 Ac-227+D 1.480E-02 1.480E-02 DCF3( 1)
D-1 Am-241 3.640E-03 3.640E-03 DCF3( 2)
D-1 Co-60 2.690E-05 2.690E-05 DCF3( 3)
D-1 Cs-137+D 5.000E-05 5.000E-05 DCF3( 4)
D-1 Eu-152 6.480E-06 6.480E-06 DCF3( 5)
D-1 Eu-154 9.550E-06 9.550E-06 DCF3( 7)
D-1 Eu-155 1.530E-06 1.530E-06 DCF3( 8)
D-1 Gd-152 1.610E-04 1.610E-04 DCF3( 9)
D-1 Ni-63 5.770E-07 5.770E-07 0CF3(10)
D-1 Np-237+D 4.440E-03 4.440E-03 DCF3(11)
D-1 Pa-231 1.060E-02 1.060E-02 DCF3(12)
0-1 Pb-210+D 7.270E-03 7.270E-03 DCF3(13)
D-1 Pu-238 3.200E-03 3.200E-03 0CF3(14)
D-1 Pu-239 3.540E-03 3.540E-03 DCF3(15)
D-1 Ra-226+D 1.330E-03 1.330E-03 DCF3(16)
D-1 Re-228+D 1.440E-03 1.440E-03 0CF3(17)
D-1 Sr-90+D 1.530E-04 1.530E-04 DCF3(18)
D-1 Th-228+0 8.080E-04 8.080E-04 DCF3(19)
D-1 Th-229+D 4.030E-03 4.030E-03 0CF3(20)
D-1 Th-230 5.480E-04 5.480E-04 DCF3(21)
D-1 Th-232 2.730E-03 2.730E-03 DCF3(22)
D-1 U-233 2.890E-04 2.890E-04 DCF3(23)
D-1 U-234 2.830E-04 2.830E-04 DCF3(24)
1RESRAg, Version 5.60 iS4 Limit = 0.5 year 06/20/95 12:53 Page 3
Sumimry : RESRAD default data File : 15MREM.DAT

Dose Conversion factor (and Related) Parameter Sunoary (eontinued)
File: DOSFAC.BIN

0
Menu Parameter

D-i I U-235+D
D-1 U-238+D

NO
L.il

t-N
UN
CO
C-N
a

i`v

Current Parameter
Value Default Name

2.670E-04 2.670E-04 DCF3(25)
2.690E-04 2.690E-04 DCF3(26)

1.1
H
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D-34 Food transfer factors:
D-34 I Ac-227+D , plant/soil concentration ratio, dimensionless 2.500E-03 2.500E-03 RTF( 1,1)
D-34 Ac-227+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 2.000E-05 2.000E-05

I
RIF( 1,2)

D-34 Ac-227+D , milk/livestock-intake ratio, (pCi/L)/(pci/d) 2.000E-05 2.000E-05 RIF( 1,3)
D-34
D-34 Am-241 , plant/soil concentrati on ratio, dimensionless 1.000E-03 1.000E-03 RIF( 2,1)
D-34 Am-241 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 5.000E-05 5.000E-05 RIF( 2,2)
D-34 Am-241 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 2.000E-06 2.000E-06 RIF( 2,3)
D-34
D-34 Co-60

-
, plant/soil concentration ratio, dimensionless 8.000E-02 B.000E-02 RIF( 3,1)

0-34 Co-60 , beef/livestock-intake ratio, (pCi/kg)/(pci/d) 2.000E-02 2.000E-02 RIF( 3,2) Q-1
D-34 Co-60 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 2.000E-03 2.000E-03 RIF( 3,3)
D-34 CfJ
D-34 Cs-137+D , plant/soil concentration ratio, dimensionless 4.000E-02 4.000E-02 RIF( 4,1) QW
D-34 Cs-137+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 3.000E-02 3.000E-02 RIF( 4,2) Q0

4-N
D-34 Cs-137+D , milk/Livestock-intake ratio, (pCi/L)/(pCi/d) 8.000E-03 8.000E-03 RIF( 4,3)
D-34
D-34 Eu-152 , plant/soil concentration ratio, dimensionless 2.500E-03 2.500E-03 RIF( 5,1) t-t4
D-34 Eu-152 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 2.000E-03 2.000E-03 RIF( 5,2)
D-34 Eu-152 , milk/Livestock-intake ratio, (pCi/L)/(pCi/d) 2.000E-05 2.000E-05 RIF( 5,3)
D-34
D-34 Eu-154 , plant/soil concentration ratio, dimensionless 2.500E-03 2.500E-03 RIF( 7,1)
0-34 Eu-154 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 2.000E-03 2.000E-03 RIF( 7,2)
D-34 Eu-154 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 2.000E-05 2.000E-05 RIF( 7,3)
D-34
0-34 Eu-155 , plant/soil concentration ratio, dimensionless 2.500E-03 2.500E-03 RIF( 8,1)
D-34 Eu-155 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 2.000E-03 2.000E-03 RIF( 8,2)
0-34 Eu-155 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 2.000E-05 2.000E-05 RIF( 8,3)
D-34
D-34 Gd-152 , plant/soil concentrat ion ratio, dimensionless 2.500E-03 2.500E-03 RIF( 9,1)
D-34 Gd-152 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 2.000E-03 2.000E-03 RIF( 9,2)
D-34 Gd-152 , milk/livestock-intake ratio, (pCi/L)/(pci/d) 2.000E-05 2.000E-05 RIF( 9,3)
D-34
D-34 Ni-63 , plant/soil concentrat ion ratio, dimensionless 5.000E-02 5.000E-02 RTF(10,1)
D-34 Ni-63 , beef/Livestock-intake ratio, (pCi/kg)/(pCi/d) 5.000E-03 5.000E-03 RTF(10,2)
D-34 Ni-63 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 2.000E-02 2.000E-02 RiF(10,3)
D-34
0-34 Np-237+D , plant/soil concentrat ion ratio, dimensionless 2.000E-02 2.000E-02 RTF(11,1)
D-34 Np-237+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 1.000E-03 1.000E-03 RTF(11,2) -
D-34 Np-237+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 5.000E-06 5.000E-06 RTF(11,3)
D-34
D-34 Pa-231 , plant/soil concentrat ion ratio, dimensionless 1.000E-02 1.000E-02 RTF(12,1)
D-34 Pa-231 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 5.000E-03 5.000E-03 RTF(12,2)
D-34 Pa-231 , milk/Livestock-intake ratio, (pCi/L)/(pCi/d) 5.000E-06 5.000E-06 RTF(12,3)
D-34
D-34 Pb-21041) , plant/soil concentrat ion ratio, dimensionless 1.000E-02 1.000E-02 RTF(13,1) tn1
D-34 Pb-210+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 8.000E-04 8.000E-04 RTF(13,2)
D-34 Pb-210+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 3.000E-04 3.000E-04 RTF(13,3)

resradqc.wpd



1RESRAD, Version 5.60 ri. Limit = 0.5 year 06/20/95 12:53 Page 4

Sumary : RESRAD default data File: 15HREM.DAT

Dose Conversion Factor (and Related) Parameter Suimary (continued)
File: DOSFAC.BIN

0
Menu Parameter

Current Parameter
Value Default Name

D-34 Pu-238 , plant/soil concentration ratio, dimensionless 1.000E-03 1.000E-03 RTF(14,1)

D-34 Pu-238 , beef/livestock-intake ratio, ( pCi/kg)/(pCi/d) 1.000E-04 1.000E-04 RTF(14,2)
^D-34 Pu-238 mitk/livestock-intake ratio, (pCi/U/(pCi/d) 1.000E-06 1.000E-06 RTF(14,3)

D-34
D-34 Pu-239 , plant/soil concentration ratio, dimensionless 1.000E-03 1.000E-03 RTF(15,1)

D-34 Pu-239 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 1.000E-04 1.000E-04 RTF(15,2) C:O
D-34 Pu-239 , milk/Livestock-intake ratio, (pCi/L)/(pCi/d) 1.000E-06 1.000E-06 RTF(15,3) Ud

D-34 t
D-34 Ra-226+D , plant/soil concentration ratio, dimensionless 4.000E-02 4.000E-02 RTF(16,1)

D-34 Ra-226+D , beef/tivestock-intake ratio, ( pCi/kg)/(pCi/d) 1.000E-03 1.000E-03 RTF(16,2) ON
D-34 milk/livestock-intake ratio, ( pCi/L)/(pCi/d)Ra-226+D 1.000E-03 1.000E-03 RTF(16,3)

D-34
,

D-34 Ra-228+D , plant/soit concentration ratio, dimensionless 4.000E-02 4.000E-02 RTF(17,1)

D-34 Ra-228+D , beef/livestock-intake ratio, ( pCi/kg)/(pCi/d) 1.000E-03 1.000E-03 RTF(17,2)

D-34 Ra-228+D , milk/livestock-intake ratio, ( pCi/L)/(pCi/d) 1.000E-03 1.000E-03 RTF(17,3)

D-34
D-34 Sr-90+D , plant/soil concentration ratio, dimensionless 3.000E-01 3.000E-01 RTF(18,1)

D-34 Sr-90+D , beef/tivestock-intake ratio, ( pCi/kg)/(pCi/d) 8.000E-03 8.000E-03 RTF(18,2)

D-34 Sr-90+D , milk/Livestock-intake ratio, ( pCi/U/(pCi/d). 2.000E-03 2.000E-03 RTF(18,3)

D-34
D-34 Th-228+D , plant/soil concentration ratio, dimensionless 1.000E-03 1.000E-03 RTF(19,1)

D-34 Th-228+D , beef/tivestock-intake ratio, (pCi/kg)/(pCi/d) 1.000E-04 1.000E-04 RTF(19,2)

D-34 Th-228+D , milk/livestock-intake ratio, ( pCi/L)/(pCi/d) 5.000E-06 5.000E-06 RTF(19,3)

D-34
D-34 Th-229+D , plant/soil concentration ratio, dimensionless 1.000E-03 1.000E-03 RTF(20,1)

11-34 Th-229+D , beef/livestock-intake ratio, ( pCi/kg)/(pCi/d) 1.000E-04 1.000E-04 RTF(20,2)

D-34 Th-229+0 , milk/livestock-intake ratio, ( pCi/L)/(pCi/d) 5.000E-06 5.000E-06 RTF(20,3)

D-34
D-34 Th-230 , plant/soil concentration ratio, dimensionless 1.000E-03 1.000E-03 RTF(21;1)

D-34 Th-230 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 1.000E-04 1.000E-04 RTF(21,2)

D-34 milk/livestock-(ntake ratio, (pCl/L)/(pCi/d)Th-230 5.000E-06 5.000E-06 RTF(21,3) -

D-34
,

D-34 Th-232 , ptant/soil concentration ratio, dimensionless 1.000E-03 1.000E-03 RTF(22,1)

D-34 Th-232 , beef/tivestock-intake ratio, (pCi/kg)/(pCi/d) 1.000E-04 1.000E-04 RTF(22,2)

D-34 Th-232 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 5.000E-06 5.000E-06 RTF(22,3)

D-34
D-34 U-233 , plant/soil coneentration ratio, dimensionless 2.500E-03 2.500E-03 RTF(23,1)

D-34 U-233 , lxef/livestock-intake ratio, ( pCi/kg)/(pCi/d) 3.400E-04 3.400E-04 RTF(23,2)

D-34 U-233 , milk/livestock-intake ratio, ( pCi/L)/(pCi/d) 6.000E-04 6.000E-04 RTF(23,3)

D-34 V'\
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D-34 U-234 , plent/soil concentration ratio, dimensionless 2.500E-03 2.500E-03 RTF(24,1)

0-34 U-234 , beef/livestock-intake ratio, ( pCi/kg)/(pCi/d) 3.400E-04 3.400E-04 RTF(24,2)

D-34 U-234 , milk/livestock-intake ratio, ( pCi/L)/(pCi/d) 6.000E-04 6.000E-04 RTF(24,3)

D-34
D-34 U-235+D , plant/soil concentration ratio, dimensionless 2.500E-03 2.500E-03 RTF(25,1)

0-34 U-235+D , beef/livestock-intake ratio, ( pCi/kg)/(pCi/d) 3.400E-04 3.400E-04 RTF(25,2)

D-34 U-235+D , milk/livestock-intake ratio, ( pCi/L)/(pCi/d) 6.000E-04 6.000E-04 RTF(25,3)

D-34
D-34 U-238+D , plant/soil concentration ratio, dimensionless 2.500E-03 2.500E-03 RTF(26;1)

D-34 U-238+0 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 3.400E-04 3.400E-04 RTF(26,2)

D-34 U-238+D milk/livestock-intake ratio, (pCi/L)/(pCi/d) 6.000E-04 6.000E-04 RTF(26,3) Cn
IRESRAD, Version
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Sumoary : RESRAD default data File: 15MREM.DAT

Dose Conversion Factor ( and Related) Parameter Suanary ( continued)
CX3
i.3d

File: D09FAC.BIN
0 Current Parameter

Mew Parameter Value Default Name
Cr

D-5 Bioeccumuletion factors, fresh water, L/kg:
D-5 Ac-227+D , fish 1.500E+01 1.500E+01 BiOFAC( 1,1)

D-5 Ac-227+D , crustacea and mollusks 1.000E+03 1.000E+03 BIOFAC( 1,2)

D-5
D-5 Am-241 , fish 3.000E+01 3.000E+01 BIOFAC( 2,1)

D-5 Am-241 , crustacea and mollusks 1.000E+03 1.000E+03 BIOFAC( 2,2)

D-5
D-5 Co-60 , fish 3.000E+02 3.000E+02 BIOFAC( 3,1)

0-5 Co-60 crustacea and mollusks 2.000E+02 2.000E+02 BIOFAC( 3,2).
D-5

,

D-5 Cs-137+D , fish 2.000E+03 2.000E+03 BIOFAC( 4,1)

D-5 Cs-137+D crustacea and mollusks 1.000E+02 1.000E+02 BIOFAC( 4,2)

D-5
,

D-5 Eu-152 , fish 5.000E+01 5.000E+01 BIOFAC( 5,1)

D-5 Eu-152 , crustacea and mollusks 1.000E+03 1.000E+03 BIOFAC( 5,2)

D-5
D-5 Eu-154 , fish , 5.000E+01 5.000E+01 BIOFAC( 7,1)

D-5 Eu-154 , crustacea and mollusks 1.000E+03 1.000E+03 BIOFAC( 7,2)

D-5
D-5 Eu-155 , fish 5.000E+01 5.000E+01 B)OFAC( 8i1)

D-5 Eu-155 , crustacea and mollusks 1.000E+03 1.000E+03 BIOFAC( 8,2)

D-5
D-5 Gd-152 , fish 2.500E+01 2.500E+01 BIOFAC( 9,1)

D-5 Gd-152 , crustacea and mollusks 1.000E+03 1.000E+03 BIOFAC( 9,2)

D-5
D-5 Ni-63 , fish 1.000E+02 1.000E+02 BIOFAC(10,1) --

D-5 Ni-63 , crustacea and mollusks 1.000E+02 1.000E+02 BIOFAC(10,2)

D-5
D-5 Np-237+D , fish 3.000E+01 3.000E+01 BIOFAC(11,1) y.1
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D-5 Np-237+D , crustacea and mollusks 4.000E+02 4.000E+02 BIOFAC(11,2)
D-5
D-5 Pa-231 , fish 1.000E+01 1.000E+01 BIOFAC(12,1)
D-5 Pa-231 , crustacea and mollusks 1.100E+02 1.100E+02 BIOFAC(12,2)
D-5
D-5 Pb-210+D , fish 3.000E+02 3.000E+02 1310FAC(13,1)
D-5 Pb-210+D , crustacea and mollusks 1.000E+02 1.000E+02 BIOFAC(13,2)

D-5
0-5 Pu-238 , fish 3.000E+01 3.000E+01 BIOFAC(14,1)
D-5 Pu-238 , crustacea and mollusks 1.000E+02 1.000E+02 BIOFAC(14,2)
D-5
D-5 Pu-239 , fish 3.000E+01 3.000E+01 BIOFAC(15,1)
D-5 Pu-239 , crustacea and mollusks 1.000E+02 1.000E+02 BIOFAC(15,2)
D-5
D-5 Ra-226+D fish 5.000E+01 5.000E+01 BIOFAC(16,1)
D-5 Ra-226+D

,
, crustacea and mollusks 2.SOOE+02 2.500E+02 BIOFAC(16,2)

D-5
D-5 Ra-228+D fish 5.000E+01 5.000E+01 BIOFAC(17,1)

D-5 Ra-228+D
,
, crustacea and mollusks 2.500E+02 2.500E+02 BIOFAC(17,2)

D-5
D-5 Sr-90+D , fish 6.000E+01 6.000E+01 BIOFAC(18,1)

D-5 Sr-90+D , crustacea and mollusks 1.000E+02 1.000E+02 BIOFAC(18,2)
1RESRAD, Version 5.60 TK Limit = 0.5 year 06/20/95 12:53 Page 6
Sumrery : RESRAD default data File: 15MREM.DAT

Dose Conversion Factor (ar+d Related) Parameter Suesary (cont inued)
File: DOSFAC.BIN

0 Current Parameter

Menu Parameter Value Default Name

D-5 Th-228+D , fish 1.000E+02 1.000E+02 BIOFAC(19,1)
D-5 Th-228+D , crustacea end mollusks 5.000E+02 5.000E+02 BIOFAC(19,2)

D-5
D-5 Th-2294D , fish 1.000E+02 1.000E+02 BIOFAC(20,1)

D-5 Th-229+D , crustacea and mollusks. 5.000E+02 5.000E+02 BIOFAC(20,2)
D-5
D-5 Th-230 , fish 1.000E+02 1.000E+02 BIOFAC(21,1)
D-5 Th-230 , crustacea and mollusks 5.000E+02 5.000E+02 BIDFAC(21,2)
0-5
D-5 Th-232 , fish 1.000E+02 1.000E+02 BIOFAC(22,1)
D-5 Th-232 , crustacea and mollusks 5.000E+02 5.000E+02 BIOFAC(22,2)
D-5
D-5 U-233 , fish 1.000E+01 1.000E+01 BIOFAC(23,1)

D-5 U-233 , crustacea and mollusks 6.000E+01 6.000E+01 BIOFAC(23,2)
D-5
D-5 U-234 fish 1.DDDE+01 1.000E+01 BIOFAC(24,1)

D-5 U-234
,
, crustacea and mollusks 6.000E+01 6.000E+01 BIOFAC(24,2)

D-5
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D-5 U-235+D , fish
D-5 U-235+D , crustacea and mollusks
D-5
0-5 U-238+0 , fish
D-5 U-238+D , crustacea and mollusks

1.000E+01 1.000E+01 BIOFAC(25,7)
6.000E+01 6.000E+01 BIOFAC(25,2)

1.000E+01 I 1.000E+01 B10FAC(26,1)
6.000E+01 6.000E+01 BIOFAC(26,2)
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Sunnary : RESRAD default data File: 15MREM.DAT

Menu Parameter
User
Input Default

Used by RESRAD

( If different from user Input)
Parameter

Name

R011 Area of contaminated zone (m**2) 1.000E+04 1.000E+04 --- AREA

11011 Thickness of contaminated zone ( m) 3.050E-01 2.000E+00 --- THICKO

R011 Length parallel to aquifer flow (m) 1.000E+02 7.000E+02 -- - LCZPAQ

R011 Basic radiation dose limit (mrem/yr) 1.500E+01 3.000E+01 --- BRDL

R011 Time since placement of material ( yr) 0.000E+00 0.000E+00 --- TI

R011 Times for calculations ( yr) 1.000E+OD 1.000E+00 --- T( 2)

R011 Times for calculations ( yr) 3.000E+00 3.000E+00 --- i( 3)

R011 Times for calculations ( yr) 1.000E+01 1.000E+01 --- T( 4)

R011 Times for calculations ( yr) 2.200E+01 3.00gE+01 --- 1( 5)

R011 Times for calculations ( yr) 3.000E+01 1.000E+02 --- i( 6)

R011 Times for calculations ( yr) 1.000E+02 3.000E+02 --- T( 7)

R011 Times for calculations ( yr) 3.000E+02 1.000E+03 - -- T( 8)

R011 times for calculations ( yr) 1.000E+03 0.000E+00 --- T( 9)

R011 Times for calculations (yr) not used 0.000E+00 --- 7(10)

R012 Initial principal radionuclide (pCi/g): Am-241 1.000E+00 0.000E+00 --- S1( 2)

R012 Initial principal radionuclide ( pCi/9): Co-60 1.000E+00 0.000E+00 --- S1( 3)

R012 Initial principal radionuclide ( pCi/g): Cs-137 1.000E+00 0.000E+00 --- S1( 4)

R012 Initial prineipal radionuclide (pci/g): Eu-152 1.000E+00 0.000E+00 - -- sic 5)

R012 initial principal radionuclide ( pCi/g): Eu-154 1.000E+00 (1.00oE+00 --- S1( 7)

R012 Initial principal radionuclide ( pCi/g): Eu-155 1.000E+00 0.000E+00 --- S1( 8)

R012 Initial principal radionuclide ( pCi/g): Ni-63 1.000E+00 0.00gE+00 --- S1(10)

R012 Initial principal radionuclide ( pCi/g): Pu-23B 7.000E+00 0.000E+00 --- S1(14)

R012 Initial principal radionuclide ( pCi/g): Pu-239 1.000E+00 0.000E+00 - -- S1(15)

R012 Initial principal radionuclide ( pCi/g): Sr-90 1.000E+00 0.000E+00 --- s1(18)

R012 Initial principal radionuclide (pCi/g): Th-228 1.000E+00 0.000E+00 --- S1(19)

R012 Initial principal radionuclide ( pCi/g): Th-232 1.000E+00 0.000E+00 -- - S1(22)

R012 Initial principal radionuclide (pci/g): U-234 1:000E+00 0.000E+00 --- 31(24)

R012 Initial principal radionuclide ( pCi/g): U-238 1.000E+00 0.000E+00 --- S1(26)

R012 Concentration in groundwater ( pCi/L): Am-241 not used 0.000E+00 --- W1( 2)

R012 Concentration in groundwater ( pCi/L): Co-60 not used 0.000E+00 --- W1( 3)

R012 Concentration in groundwater ( pCi/L): Cs-137 not used 0.000E+00 -- - W1( 4)

R012 Concentration in groundwater ( pCi/L): Eu-152 not used 0.000E+00 --- W1( 5)

R012 Concentration in groundwater ( pCi/L): Eu-154 not used 0.000E+00 --- W1( 7)

R012 Concentration in groundwater ( pCi/U: Eu-155 not used 0.000E+OD --- W1( 8)
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R012 concentration in groundwater (pCi/L): Ni-63

R012 Concentration in groundwater (pCi/L): Pu-238

R012 Concentration in groundwater (pCi/L): Pu-239

R012 Concentration in groundwater (pCi/L): Sr-90

R012 Concentration in groundwater (pCi/L): Th-228

R012 Concentration in groundwater (pCi/L): Th-232

R012 Concentration in groundwater (pCi/L): U-234

R012 Concentration In groundwater (pCi/L): U-238

R013 Cover depth (m)
R013 Density of cover material (g/cm**3)
R013 Cover depth erosion rate (m/yr)
R013 Density of contaminated zone (g/cm**3)
R013 Contaminated zone erosion rate (m/yr)
R013 contaminated zone total porosity
R013 Contaminated zone effective porosity
iRESRAD, Version 5.60 T% Limit = 0.5 year 06/2

Sumsary : RESRAD default data

Site-Specific

0
Menu Parameter

R013
R013
R013
R013
R013
R013
R013
R013
R013
R013

R014
R014
R014
R014
R014
R014
R014
R014
R014
R014

contaminated zone hydraulic conductivity (m/yr)
Contaminated zone b parameter
Humidity in air (g/cm**3)
Evapotranspiration coefficient
Precipitation (oNyr)
Irrigation (m/yr)
Irrigation mode
Runoff coefficient
Watershed area for nearby stream or pond (m**2)
Accuracy for water/aoil computations

Density of saturated zone (g/cm**3)
Saturated zone total porosity
Saturated zone effective porosity
Saturated zone hydraulic conductivity (m/yr)
Saturated zone hydraulic gradient
Saturated zone b parameter
Water table drop rate (m/yr)
Well pimp intake depth (m below water table)
Model: Nondispersion ( ND) or Mass-Balance (MB)

Well pusping rate (m**3/yr)

not used
not used
not used
not used
not used
not used
not used
not used

0.000E+00
not used
not used
2.000E+00
1.000E-03
4.000E-01
2.000E-01
/95 12:53

File:

User
Input

1.000E+01
5.300E+0D
not used
8.300E-01
1.600E-01
7.600E-01
overhead
2.090E-01
1.000E+06
1.000E-03

2.000E+00
4.000E-01
2.000E-01
1.000E+02
2.000E-02
5.300E+00
1:000E-03
1.000E+01
ND
2.500E+02

R015 I Nurber of unsaturated zone strata 1
R015 Unset. zone 1, thickness (m) 1.200E+01
R015 Unsat. zone 1, soil density (g/mm**3) 1.500E+00

0.000E+00
0.OD0E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00

0.000E+00
1.500E+00
1.000E-03
1.500E+00
1.000E-03
4.000E-01
2.000E-01
Page 8

15MREM.DAT

W1(10)
Wi(14)
W1(15)
Wt(18)
W1(19)
W1(22)
W1(24)
W1(26)

COVERO
DENSCV
VCV
DENSCZ
VCZ
TPCZ
EPCZ

^ry (continued)
Used by RESRAD Parameter

Default I(If different from user input) Have

1.000E+01
5.300E+00
8.000E+00
5.000E-01
1.000E+00
2.000E-01
overhead
2.000E-01
1.000E+06
1.000E-03

NCCZ
BCZ
HUMID
EVAPTR
PRECIP
RI
IDITCH
RUNOFF
WAREA
EPS

1.500E+00
4.000E-01
2.000E-01
1.000E+02
2.000E-02
5.300E+00
1.000E-03
1.000E+0)
ND
2.500E+02

1
4.000E+00
1.500E+00
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ROIS Unsat. zone 1, total porosity 4.000E-01 4.000E-01' --- TPUZ(1)

R015 Unsat. zone 1, effective porosity 2.000E-01 2.000E-01 --- EPUZ(1)

R015 Unsat. zone 1, soil-specific b parameter 5.300E+00 5.300E+00 --- BUZ(1)

R015 Unsat. zone 1, hydraulic conductivity (m/yr) 1.000E+01 1.000E+01 --- HCUZ(1)

R016 Distribution coefficients for Am-241
R016 contaminated zone (em**3/9) 2.000E+01 2.000E+01 --- DCNUCC( 2)

R016 Unsaturated zone 1(cm**3/9) 2.000E+01 2.000E+01 --- DCNUCU( 2,1)

R016 Saturated zone (cm**3/9) 2.000E+01 2.000E+01 -° ' DCNUCS( 2)

R016 Leach rate (/yr) 0.000E+00 0.000E+00 1.228E-02 ALEACH( 2)

R016 Solubility constant 0.000E+00 0.000E+00 not used SOLUSK( 2)

R016 Distribution coefficients for Co-60
R016 Contaminated zone (cm**3/g) 1.000E+03 1.000E+03 --- DCNUCC( 3)

R016 Unsaturated zone 1(cm**3/g) 1.000E+03 1.000E+03 --- DCNUCU( 3,1)

R016 Saturated zone (cm**3/g) 1.000E+03 1.000E+03 --- DCNUCS( 3)

R016 Leach rate (/yr) 0.000E+00 0.000E+00 2.474E-04 ALEACN( 3)

R016 Sotubility constant 0.000E+00 0.000E+00 not used SOLUBK( 3)

R016 Distribution coefficients for Cs-137
R016 Contaminated zone (cm**3/g) 1.000E+03 1.000E+03 --- DCNUCC( 4)

R016 Unsaturated zone 1(cm**3/g) 1.0D0E+03 1.000E+03 --- DCNUCU( 4,1)

R016 Saturated zone (cm**3/g) 1.000E+03 1.000E+03 --- DCNUCS( 4)

R016 Leach rate (/yr) 0.000E+00 0.000E+00 2.474E-04 ALEACN( 4)

R016 Solubility constant 0.000E+00 0.000E+00 not used SOLUBR( 4)

iRESRAD, Version 5.60 PG Limit = 0.5 year 06/20/95 12:53 Page 9
Summry : RESRAD default data File: 15MREN.DAT

0
Menu Parameter

Site-Specific Parameter Summary (continued)
User Used by RESRAD Parameter

I Input I Default I(if different from user input) Name

i.0
Cl3

LN
W
00
LriJ

{:]-S
V
C=

R016 Distribution coefficients for Eu-152
R016 Contaminated zone (cm**3/g) -1.000E+00 -1.000E+00 5.758E+02 DCNUCC( 5)

R016 Unsaturated zone 1(cm**3/g) -1.000E+00 -1.000E+00 5.758E+02 DCNUCU( 5,1)

R016 Saturated zone (cm**3/g) -1.000E+00 -1.000E+00 5.758E+02 DCNUCS( 5)

R016 Leach rate (/yr) 0.000E+00 0.000E+00 4.297E-04 ALEACN( 5)

R016 Solubility constant 0.000E+00 0.000E+00 not used SOLUBK( 5)

R016 Distribution coefficients for Eu-154
R016 contaminated zone (cm**3/9) -1,000E+00 -1.000E+00 5.758E+02 DCNUCC( 7)

R016 Unsaturated zone 1(cm**3/g) -1.000E+00 -1.000E+00 5.758E+02 DCNUCU( 7,1) 1

R016 Saturated zone (cm**3/g) -1.000E+00 -1.000E+00 5.758E+02 DCNUCS( 7)

R016 Leach rate (/yr) 0.000E+00 0.000E+00 4.297E-04 ALEACB( 7)

R016 Solubility constant 0.000E+00 0.000E+00 not used SOLUBK( 7)

\R016 Distribution coefficients for Eu-155
R016 Contaminated zone (cm**3/g) -1.000E+00 -1.000E+00 5.758E+02 DCNUCC( 8)
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R016 Unsaturated zone 1(cm**3/g) -1.000E+00 -1.000E+00 5.758E+02 DCNUCU( 8,1)

R016 Saturated zone (cm**3/g) -1.1100E+00 -1.000E+00 5.758E+02 DCNUCS( 8)

R016 Leach rate (/yr) 0.000E+00 0.000E+00 4.297E-04 ALEACH( 8)

R016 solubility constant 0.000E+00 0.000E+00 not used SOLUBK( 8)

R016 Di'stribution coefficients for Ni-63
R016 Contaminated zone (cm**3/g) 1.000E+03 1.000E+03 --- DCNUCC(10)

R016 Unsaturated zone 1(cm**3/g) 1.000E+03 1.000E+03 --- DCNUCU(10,1)

R016 Saturated zone (cm**3/g) 1.000E+03 1.000E+03 --- DCNUCS(10)

R016 Leach rate (/yr) 0.000E+00 0.000E+00 2.474E-04 ALEACB(10)

R016 Solubility constant 0.000E+00 0.000E+00 not used SOLUBK(10)

R016 Distribution coefficients for Pu-238
R016 Contaminated zone (cm**3/g) 2.000E+03 2.000E+03 --- DCNUCC(14)

R016 Unsaturated zone 1(cm**3/g) 2.000E+03 2.000E+03 --- DCNUCU(14,1)

R016 Saturated zone (cm**3/g) 2.000E+03 2.000E+03 --- DCNUCS(14)

R016 Leach rate (/yr) 0.000E+00 0.000E+00 1.237E-04 ALEACB(14)

R016 Solubility constant 0.000E+00 0.000E+00 not used SOLUBK(14)

R016 Distribution coefficients for Pu-239
R016 Contaminated zone (cm**3/g) 2.000E+03 2.000E+03 --- DCNUCC(15)

R016 Unsaturated zone 1(cm**3/g) 2.000E+03 2.000E+03 --- DCNUCU(15,1)

R016 saturated zone (cm**3/g) 2.000E+03 2.000E+03 --- DCNUCS(15)

R016 Leach rate (/yr) 0.000E+00 0.000E+00 1.237E-04 ALEACH(15)

R016 Solubitity constant 0.000E+00 0.000E+00 not used SOLUBK(15)

R016 Distribution coefficients for Sr-90
R016 Contaminated zone (cm**3/g) 3.000E+01 3.000E+01 --- DCNUCC(18)

R016 Unsaturated zone 1(cm**3/9) 3.000E+01 3.000E+01 --- DCNUCU(18,1)

R016 Saturated zone (cm**3/g) 3.0D0E+01 3.000E+01 --- DCNUCS(18).

R016 Leach rate (/yr) 0.000E+00 0.000E+00 8.209E-03 ALEACB(18)

R016 Solubility constant 0.000E+00 0.000E+00 not used SOLUBK(18)

IRESRAD, Version 5.60 T9e Limit = 0.5 year 06/20/95 12:53 Page 10

Sunrory : RESRAD default data File: 15NREM.DAT

cit..Sn.ri+ir Dure^ter Sinewrv fcnntirnted)

Menu Parameter
User
Input Default

Used by RESRAD
(If different from user irqxwt)

Parameter
Name

R016 Distribution coefficients for Th-228
R016 Contaminated zone (cm**3/g) 6.000E+04 6.000E+04 --- DCNUCC(19)

R016 Unsaturated zone 1(cm**3/g) 6.000E+04 6.000E+04 --- DCNUCU(19,1)

R016 Saturated zone (cm**3/g) 6.000E+04 6.000E+04 --- DCNUCS(19)

R016 Leach rate (/yr) 0.000E+00 0.000E+00 4.125E-06 ALEACH(19)

R016 Solubility constant 0.000E+00 0.000E+00 not used SOLUBK(19)

R016 Distribution coefficients for Th-232
R016 Contaminated zone (cm**3/g) 6.000E+04 6.000E+04 --- DCNUCC(22)

^10
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R016 Unsaturated zone 1 (cm**3/g)
R016 Saturated zone (cm**3/g)
R016 Leach rate (/yr)
R016 Solubility constant

R016 Distribution coefficients for U-234
R016 Contaminated zone (cm**3/g)
R016 Unsaturated zone 1 (cm**3/g)
R016 Saturated zone (cm**3/g)
R016 Leach rate (/yr)
R016 Solubility constant

R016 Distribution coefficients for U-238
R016 Contaminated zone (cm**3/g)
R016 Unsaturated zone 1 (cm**3/g)
R016 Saturated zone (cm**3/g)
R016 Leach rate (/yr)
R016 Solubility constant

R016 Distribution coefficients for daughter Ac-227
R016 Contaminated zone (cm**3/g)
R016 Unsaturated zone I (cm**3/g)
R016 Saturated zone (cm**3/g)
R016 Leach rate (/yr)
R016 Solubility constant

R016 Distribution coefficients for daughter Gd-152
R016 Contaminated zone (cm**3/9)
R016 Unsaturated zone 1 (cm**3/g)
R016 Saturated zone (an**3/g)
R016 Leach rate (/yr)
R016 Solubility constant

R016 Distribution coefficients for daughter Np-237
R016 Contaminated zone (cm**3/g)
R016 Unsaturated zone 1 (cm**31g)
R016 Saturated zone (cm**3/g)
R016 Leach rate (/yr)
R016 Sotubility constant
iRESRAD, Version 5.60 Ph Limit = 0.5 year
Summry : RESRAD default data

6.000E+04 6.000E+04 --- DCNUCU(22,1)
6.000E+04 6.000E+04 --- DCNUCS(22)
0.000E+00 0.000E+00 4.125E-06 ALEACH(22)
0.000E+00 0.000E+00 not used SDLUBK(22)

5.000E+01 5.000E+01 --- DCNUCC(24)
5.000E+01 5.000E+01 --- DCHUCU(24,1)
5.000E+01 5.000E+01 --- DCNUCS(24)
0.000E+00 0.000E+00 4.935E-03 ALEACH(24)
0.000E+00 0.000E+00 not used SOLUSK(24)

5.000E+01 5.000E+01 --- DCNUCC(26)
5.000E+01 5.000E+01 --- DCNUCU(26,1)
5.000E+01 5.000E+01 --- DCNUCS(26)
0.000E+00 0.000E+00 4.935E-03 ALEACH(26)
0.000E+00 0.000E+00 not used SOLUBK(26)

2.000E+01 2.000E*01 --- DCNUCC( 1)
2.000E+01 2.000E+01 --- DCNUCU( 1,1)
2.000E+01 2.000E+01 --- DCNUCS( 1)
0.000E+00 0.000E+00 1.22BE-02 ALEACH( 1)
0.000E+00 0.000E+00 not used SDLUBK( 1)

-1.000E+00 -1.000E+00 5.758E+02 DCNUCC( 9)
-1.0DOE+00 -1.000E+00 5.758E+02 DCNUCU( 9,1)
-1.000E+00 -1.000E+00 5.758E+02 DCNUCS( 9)
0.000E+00 0.000E+00 4.297E-04 ALEACH( 9)
0.000E+00 0.000E+00 not used SOLUBK( 9)

-1.000E+00 -1.000E+00 2.036E+02 DCNUCC(11)
-1.000E+00 -1.000E+00 2.036E+02 DCMUCU(11,1)
-1.000E+00 -1.000E+00 2.036E+02 DCNUCS(11)
0.000E+00 0.000E+00 1.215E-03 ALEACH(11)
0.000E+00 0.000E+00 not used SOLUBK(11)

/95 12:53 Page 11
File: 15MREM.DAT

ry (continued)
Used by RESRAD Parameter

Default I((f different from user inpuq Name

Site-Specific Parameter
0 I I User
Menu Parameter Input

R016 Distribution coefficients for daughter Pa-231
R016 Contaminated zone (cm**3/g) 5.000E+01 ( 5.000E+01 I --- DCNUCC(12)
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R016
R016
R016
R016

R016
R016
R016
R016
R016
R016

R016
R016
R016
R016
R016
R016

R016
R016
R016
R016
R016
R016

R016
R016
R016
R016
R016
R016

R016
R016
R016
R016
R016
R016

R016
R016
R016
R016
R016
R016
RESRI
Suntn

Unsaturated zone 1 (cm**3/g)
Saturated zone (as**3/g)
Leach rate (/yr)
Sotubility constant

Distribution coefficients for daughter Pb-210
Contaminated zone ( cm**3/g)
Unsaturated zone 1 ( cm**3/9)
Saturated zone ( cm"*3/g)
Leach rate (/yr)
Sotubility constant

Distribution coefficients for daughter Ra-226
Contaminated zone ( cm**3/9)
Unsaturated zone I ( cm**3/g)
Saturated zone ( cm**3/g)
Leach rate (/yr)
Solubitity constant

Distribution coefficients for daughter Ra-228

Contaminated zone (cm**3/9)
Unsaturated zone I (cm**3/g)
Saturated zone (cm**3/g)
Leach rate (/yr)
Solubility constant

Distribution coefficients for daughter Th-229

Contaminated zone (cm**3/g)
Unsaturated zone 1 (cm**3/g)
Saturated zone ( cm**3/g)
Leach rate (/yr)
Solubility constant

Distribution coefficients for daughter Th-230
Contaminated zone (cm**3/g)
Unsaturated zone 1 (cm**3/g)
Saturated zone (cm**3/g)
Leach rate (/yr)
Solubility constant

Distribution coefficients-for daughter U-233
Contemineted zone ( cm**3/g)
Unsatureted zone 1 (am**3/g)
Saturated zone ( cm**3/g)
Leach rate (/yr)
Solubility constant

D, Version 5.60 TY. Limit = 0.5 year
ry : RESRAD default data

5.000E+01
5.000E+01
0.000E+00
0.000E+00

1.000E+02
1.000E+02
1.000E+02
0.000E+00
0.000E+00

7.000E+01
7.000E+01
7.000E+01
0.000E+00
0.000E+00

7.000E+01
7.000E+01
7.000E+01
0.000E+00
0.000E+00

6.000E+04
6.000E+04
6.000E+04
0.000E+00
0.000E+00

6.000E+04
6.000E+04
6.000E+04
0.000E+00
0.000E+00

5.000E+01
5.000E+01
0.000E+00
0.000E+00

1.000E+02
1.000E+02
1.000E+02
0.000E+00
0.000E+00

7.000E+01
7.000E+01
7.000E+01
0.000E+00
0.000E+00

7.000E+01
7.000E+01
7.000E+01
0.000E+00
0.000E+00

6.000E+04
6.000E+04
6.000E+04
0.000E+00
0.000E+00

6.000E+04
6.000E+04
6.000E+04
0.000E+00
0.000E+0D

5.000E+01 5.000E+01
5.000E+01 5.000E+01
5.000E+01 5.000E+01
0.000E+00 0.000E+00
0.000E+00 0.000E+00
/95 12:53 Page 12

File: 15MREM.DAT

4.935E-03
not used

2.471E-03
not used

3.528E-03
not used

3.528E-03
not used

4.125E-06
not used

4.125E-06
not used

4.935E-03
not used

rcsmdqc.wpd

DCNUCU(12,1)
DCNUCS(12)
ALEACH(12)
SOLUBK(12)

DCNUCC(13)
DCNUCU(13,1)
DCNUCS(13)
ALEACH(13)
SOLUBK(13)

DCNUCC(16)
DCNUCU(16,1)
oCNUCS(16)
ALEACH(16)
SOLUBK(16)

DCNUCC(17)
DCNUCU(17,1)
DCNUCS(17)
ALEACH(17)
,SOLUBK(17)

DCNUCC(20)
DCNUCU(20,1)
DCNUCS(20)
ALEACH(20)
SOLUBK(20)

DCNUCC(21)
DCNUCU(21,1)
DCNUCS(21)
ALEACH(21)
SOLUBK(21)

DCNUCC(23)
DCNUCU(23,1)
DCNUCS(23)
ALEACH(23)
SOLUBK(23)

=S!
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Site-Specific Parameter Sumnary (continued)

Menu Parameter
User
Input Default

Used by RESRAD
(If different from user input)

Parameter
Name

R016 Distribution coefficients for daughter U-235
R016 Contaminated zone (cm**3/g) 5.000E+01 5.000E+01 --- DCNUCC(25)
R016 Unsaturated zone 1(cm**3/g) 5.000E+01 5.000E+01 --- DCNOCU(25,1)
R016 Saturated zone (cm**3/g) 5.0g0E+01 5.000E+01 --- DCNUCS(25)
R016 Leach rate (/yr) 0.000E+0g 0.g0oE+00 4.935E-03 ALEACH(25)
R016 Solubility constant 0.g0oE+00 0.000E+00 not used SOLUBKC25)

R017 Inhalation rate (m**3/yr) 8.400E+03 8.400E+03 --- INHALR
R017 Mass loading for inhalation (g/m**3) 2.oD0E-04 2.000E-04 --- MLINH
R017 Dilution length for airborne dust, Inhalation (m) 3.000E+00 3.o0oE+00 --- LM
R017 Exposure duration 3.000E+01 3.g00E+07 --- ED
R017 Shielding factor, inhalation 4.000E-01 4.000E-Ot --- SNF3
R017 Shielding factor, external gamna 7.og0E-01 7.000E-01 --- SHFI
R017 Fraction of time spent indoors 5.g00E-01 5.000E-01 --- FIND
R017 Fraction of time spent outdoors (on site) 2.500E-01 2.500E-01 --- FOTD
R017 Shape factor flag, external gamna 1.o0gE+00 1.000E+00 >0 shows circular AREA. FS
R017 Radii of shape factor array (used if FS =-1):
R017 Outer annular radius (m), ring 1: not used 5.000E+01 --- RAD SHAPE( 1)
R017 Outer annular radius (m), ring 2: not used 7.071E+01 --- RAD SHAPE( 2)
R017 Outer annular radius (m), ring 3: not used 0.000E+00 --- RAD_SHAPE( 3)
R017 Outer annular radius (m), ring 4: not used 0.000E+00 --- RAD SHAPE( 4)
R017 Outer annular radius (m), ring 5: not used 0.000E+00 --- RAD SHAPE( 5)
R017 Outer annular radius (m), ring 6: not used g.000E+00 --- RAD SHAPE( 6)
Ro17 guter annular radius (m), ring 7: not used 0.000E+00 --- RAD SHAPE( 7)
R017 Outer annular radius (m), ring 8: not used O.o0oE+00 --- RAD SHAPE( 8)
R017 Outer annular radius (m), ring 9: not used O.ODOE+00 --- RAD SHAPE( 9)
R017 Outer annular radius (m), ring 10: not used g.000E+00 --- RAD SHAPE(10)
R017 Outer annular radius (m), ring 11: not used 0.g00E+00 --- RAD SHAPE(11)
R017 Outer annular radius (m), ring 12: not used 0.000E+00 --- RAD SHAPE(12)

R017 Fractions of annular areas within AREA:
R017 Ring I not used 1.000E+00 --- FRACA( 1)
R017 Ring 2 not used 2.732E-01 --- FRACA( 2)
R017 Ring 3 not used g.000E+00 --- FRACA( 3)
R017 Ring 4 not used 0.000E+00 --- FRACA( 4)
R017 Ring 5 not used 0.000E+00 --- FRACA( 5)
R017 Ring 6 not used 0.g00E+00 --- FRACA( 6)
R017 Ring 7 not used 0.g00E+00 • --- FRACA( 7)
R017 Ring 8 not used 0.000E+00 • --- FRACA( 8)
R017 Ring 9 not used O.00oE+00 --- FRACA( 9)
R017 Ring 10 not used g.000E+00 --- FRACA(10)
R017 Ring 11 not used 0.000E+0g --- FRACA(11)
R017 Ring 12 not used 0.000E+00 --- FRACA(12)
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R01B Fruits, vegetables and grain consumption (kg/yr) 1.600E+02 1.600E+02 -- - DIET(1)
R01B Leafy vegetable eonsunption (kg/yr) 1.400E+01 1.400E+01 - - - DIET(2)
R018 Milk consuoption (L/yr) 9.200E+01 9.200E+01 -- - DIET(3)
R018 Heat and poultry eonsunption (kg/yr) 6.300E+01 6.300E+01 -- - DIET(4)
R018 Fish consuiption (kg/yr) not used 5.400E+00 - - - DIET(S)
R018 Other seafood consurption (kg/yr). not used 9.000E-01 --- - DIET(6)
R018 Soil ingestion rate (g/yr) 3.650E+01 3!650E+01 -- - SOIL
iRESRAD, Version 5.60 T9, Limit = 0.5 year 06/20/95 12:53 Page 13
Sumnary : RESRAD default data File: 15MREN.DAT

Site-SOecific Parameter Simnarv [continued)

Menu Parameter
User
Input Default

Used by RESRAD
(If different from user input)

Parameter
Name

R018 Drinking water intake (L/yr) not used 5.100E+02 --- DWI
R018 Contamination fraction of drinking water not used 1.000E+00 --- FDW
R018 Contamination fraction of household water 1.000E+00 1.000E+00 --- FHHW
R018 Contamination fraction of livestock water 1.000E+00 1.000E+00 --- FLW
R018 Contamination fraction of irrigation water 1.000E+00 1.000E+00 --- FIRW
R018 Contamination fraction of aquatic food not used 5.000E-01 --- FR9
R018 Contamination fraction of plant food -1 -1 0.500E+00 FPLAHT
R018 Contamination fraction of meat -1 -1 0.500E+00 FMEAT
R018 Contamination fraction of milk -1 -1 0.500E+00 FMILK

R019 Livestock fodder intake for meat (kg/day) 6.800E+01 6.800E+01 --- LFI5
R019 Livestock fodder intake for milk (kg/day) 5.500E+01 5.500E+01 --- LF16
R019 Livestock water intake for meat (L/day) 5.000E+01 5.000E+01 --- LW15
R019 Livestock water intake for milk (L/day) 1.600E+02 1.600E+02 --- LWI6
R019 Livestock soil intake (kg/day) 5.000E-01 5.000E-01 --- LSI
R019 Mass loading for foliar deposition (g/m**3) 1.000E-04 1.000E-04 --- MLFD
R019 Depth of soil mixing layer (m) 1.500E-01 1.500E-01 --- DM
R019 Depth of roots (m) 9.000E-01 9.000E-01 ... DR00T
R019 Drinking water fraction from ground water 1.000E+00 1.000E+00 --- FGWDW
R019 Household water fraction from ground water not used 1.000E+00 --- FGWHH
R019 Livestock water fraction from ground water 1.000E+00 1.000E+00 --- FGWLII
R019 Irrigation fraction from ground water 1.000E+00 1.0t1oE+00 --- FGWIR

C14 C-12 concentration in water (g/cm**3) not used 2.000E-05 . --- C12YTR
C14 C-12 concentration in contaminated soil (g/g) not used 3.000E-02 C12CZ •
C14 Fraction of vegetation carbon from soil not used 2.000E-02 --- CSOIL
C14 Fraction of vegetation carbon from air not used 9.800E-01 --- CAIR
C14 C-14 evasion layer thickness in soil (m) not used 3.000E-01 --- DMC
C14 C-14 evasion flux rate from soil (1/sec) not used 7.000E-07 --- EVSN
C14 C-12 evasion flux rate from soil (1/sec) not used 1.000E-10 --- REVSH
C14 Fraction of grain in beef cattle feed not used 8.000E-01 --- AVFG4
Ct4 Fraction of grain in milk cow feed not used 2.000E-01 --- AVFG5

STOR Storage times of contaminated foodstuffs (days):
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STOR Fruits, non-teafy vegetables, and grain 1.400E+01 1.400E+01 --- STOR T(1)

STOR Leafy vegetables 1.000E+00 1.000E+00 --- STOR T(2)

STOR Milk 1.000E+00 1.000E+00 --- STOR T(3)

S70R Meat and poultry 2.000E+01 2.000E+01 --- STOR T(4)

STOR Fish not used 7.000E+00 --- S70R 7(5)

STOR Crustacea and mollusks not used 7.000E+00 --- STOR_7(6)

STOR Well water 1.000E+00 1.000E+00 --- STOR 7(7)
STOR Surface water 1.000E+00 1.000E+00 --- , STOR 7(8)

STOR Livestock fodder 4.500E+01 4.500E+01 --- STOR_7(9)

R021 Thickness of building foundation (m) 1.500E-01 1.500E-01 --- FLOOR Cr)

R021 Bulk density of building foundation (g/cm**3) 2.400E+00 2.400E+00 --- DENSFL
R021 Total porosity of the cover material not used 4.000E-01 --- TPCV
R021 Total porosity of the building foundation 1.000E-01 1.000E-01 --- TPFL C=
R021 Volunetric water content of the cover material not used 5.000E-02 --- PH2OCV G.kJ
R021 Volumetric water content of the foundation 3.000E-02 3.000E-02 --- PH2OFL *
IRESRAD, Version 5.60 7& Limit = 0.5 year 06/2 0/95 12:53 Page 14 C_^4
Sucma ry : RESRAD default data File: 15MREM.DAT -y

cit.-S.wriRe Dnrmmtnr Siemwrv (enntirxied)

Menu Parameter
User
Input Default

Used by RESRAD
(if different from user Input)

Parameter
Name

R021 Diffusion coefficient for radon gas (m/sec):
R021 in cover material not used 2.000E-06 --- DIFCV

R021 in foundation material 3.000E-07 3.000E-07 --- DIFFL
R021 In contaminated zone soil 2.000E-06 2.000E-06 --- DIFCZ

R021 Radon vertical dimension of mixing (m) 2.000E+00 2-000E+00 --- HMIX

R021 Average annual wind speed (m/sec) 2.000E+00 2.000E+00 --- WIND

R021 Average building air exchange rate (1/hr) 5.000E-01 5.000E-01 --- REXG
R021 Height of the building (room) (m) 2.500E+00 2.500E+00 --- HRM
R021 Building interior area factor 0.000E+00 0.000E+00 code oomputed (time dependent) FAl

R021 Building depth below ground surface (m) -1.000E+00 -1.000E+00 code computed (time dependent) DMFL
R021 Emanating power of Rn-222 gas 2.500E-01 2.500E-01 --- EMANA(1)

R021 Emanating power of Rn-220 gas 1.500E-01 1.500E-01 --- EMRNA(2)

Summry of Pathway Selections

Pathway I User Selection

1 -- external gamma active
2 -- inhalation (w/o radon) active
3 -- plant Ingestion active
4 -- meat ingestion active
5 -- milk ingestion active

N
0
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6 -- aquatic foods suppressed
7 -- drinking water suppressed
8 -- soil ingestion active
9 -- radon active

IRESRAD, Version 5.60 TSS Limit = 0.5 year 06/20/95 12:53 Page 15
Sumaary : RESRAD default data File: 15MREM.DAT

Contaminated Zone Dimensions Initial Soil Concentrations, pCi/g

Area: I 0000.00 square meters Am-241 1.000E+00 C.n
Thickness: 0.31 meters Co-60 1.000E+00

Cover Depth: 0.00 meters Cs-137 1.000E+00 CaJ
Eu-152 1.000E+00 t-N

Eu-154 1.000E+00 CO

Eu-155 1.000E+00
Ni-63 1.000E+00
Pu-238 1.000E+00 t>'+
Pu-239 1.000E+00
Sr-90 1.000E+00
Th-228 1.000E+00
Th-232 1.000E+00
U-234 1.000E+00
U-238 1.000E+00

0
Total Dose TDOSE(t), mrem/yr

Basic Radiation Dose Limit = 15 mrem/yr
Total Mixture Sum M(t) = Fraction of Basic Dose Limit Received at Time (t)

t (years): 0.000E+00 1.000E+00 3.000E+00 1.000E*01 2.200E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03
TDOSE(t): 3.153E+01 2.842E+01 2.460E+01 2.027E+01 1.792E+01 1.685E+01 1.337E+01 1.292E+00 0.000E+00

M(t): 2.102E+00 1.895E+00 1.640E*00 1.352E+00 1.195E+00 1.123E+00 8.914E-01 8.610E-02 0.000E*00
OMaxiaun TDOSE(t): 3.153E+01 mrem/yr at t= 0.000E+00 years
IRESRAD, Version 5.60 TSS Limit = 0.5 year 06/20/95 12:53 Page 16
Suaxary : RESRAD default data File: 15MREM.DAT

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 0.000E+00 years

0 Water Independent Pathways ( Inhalation excludes radon) •

0 Ground Inhalation Radon Plant Meat Milk Soil

Radio-
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mreaVyr fract. mrem/yr fract.

Am-241 2.544E-02 0.0008 3.259E-01 0.0103 0.000E+00 0.0000 1.095E-01 0.0035 3.009E-03 0.0001 1.742E-04 0.0000 9.965E-02 0.0032

Co-60 9.269E*00 0.2940 1.607E-04 0.0000 0.0001*00 0.0000 6.317E-02 0.0020 3.896E-02 0.0012 4.870E-03 0.0002 7.364E-04 0.0000

Cs-137 1.955E+00 0.0620 2.341E-05 0.0000 0.000E+00 0.0000 5.895E-02 0.0019 6.706E-02 0.0021 2.291E-02 0.0007 1.369E-03 0.0000

Eu-152 4.017E+00 0.1274 1.622E-04 0.0000 0.000E+00 0.0000 4.806E-04 0.0000 2.276E-04 0.0000 3.265E-06 0.0000 1.774E-04 0.0000 ---

Eu-154 4.403E+00 0.1396 2.099E-04 0.0000 0.000E+00 0.0000 7.076E-04 0.0000 3.348E-04 0.0000 4.811E-06 0.0000 2.614E-04 0.0000 W

^
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Eu-155
Ni-63
Pu-238
Pu-239
Sr-90
Th-228
Th-232
U-234
U-238

Total
0

0
0
Radio-

1.054E-01 0.0033
0.000E+00 0.0000
8.972E-05 0.0000
1.718E-04 0.0000
1.475E-02 0.0005
5.831E+00 0.1849
3.023E-04 0.0000
2.339E-04 0.0000
7.878E-02 0.0025

3.039E-05 0.0000
4.617E-06 0.0000
2.877E-01 0.0091
3.149E-01 0.0100
9.615E-04 0.0000
2.532E-01 0.0080
1.204E+00 0.0382
9.689E-02 0.0031
8.661E-02 0.0027

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
3.835E-01 0.0122
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

1.131E-04 0.0000
8.507E-04 0.0000
9.624E-02 0.0031
1.065E-01 0.0034
1.352E+00 0.0429
2.400E-02 0.0008
8.213E-02 0.0026
2.103E-02 0.0007
1.999E-02 0.0006

5.342E-05 0.0000
1.502E-04 0.0000
5.289E-03 0.0002
5.854E-03 0.0002
2.847E-01 0.0090
1.307E-03 0.0000
4.514E-03 0.0001
1.696E-03 0.0001
1.612E-03 0.0001

7.701E-07 0.0000
7.605E-04 0.0000
7.656E-05 0.0000
8.470E-05 0.0000
8.553E-02 0.0027
9.641E-05 0.0000
3.266E-04 0.0000
4.281E-03 0.0001
4:070E-03 0.0001

4.188E-05 0.0000
1.580E-05 0.0000
8.760E-02 0.0028
9.691E-02 0.0031
4.188E-03 0.0001
2.212E-02 0.0007
7.473E-02 0.0024
7.747E-03 0.0002
7.364E-03 0.0002

2.570E+01 0.8151 2.570E+00 0.0815 3.835E-01 0.0122 1.936E+00 0.0614 4.148E-01 0.0132 1.232E-01 0.0039 4.029E-01 0.0128

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (I) and Pathways (p)

As mrem/yr and Fraction of Total Dose At t= 0.000E+00 years
Water Dependent Pathways

Water Fish Radon Plant Meat Milk All Pathways*

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract.

Am-241 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

Co-60 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

Cs-137 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

Eu-152 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

Eu-154 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

Eu-155 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

Ni-63 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

Pu-238 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

Pu-239 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

Sr-90 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

Th-228 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

Th-232 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

U-234 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

U-238 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

0*Sum of all water independent and dependent pathways
1RESRAD, Version 5.60 TX Limit = 0.5 year b6/20/95

Sumaary : RESRAD default data

mrem/yr fract.

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
'0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000

12:53 Page 17
File: 15MREM.DAT

mrem/yr fract. mrem/yr fract. mrem/yr fract.

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
D.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000
0.000E+00 0.0000
O.DDDE+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

5.637E-01 0.0179
9.377E+00 0.2974
2.105E+00 0.0668
4.018E+00 0.1274
4.404E+00 0.1397
1.057E-01 0.0034
1.782E-03 0.0001
4.770E-01 0.0151
5.244E-01 0.0166
1.742E+00 0.0553
6.515E+00 0.2066
1.366E+00 0.0433
1.319E-01 0.0042
1.984E-01 0.0063

0.000E+00 0.0000 0.000E+00 0.0000 3.153E+01 1.0000

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides ( i) and Pathways (p)
As mrem/yr and Fraction.of Total Dose At t= 1.000E+00 years

0 Water Independent Pathways ( Inhalation excludes radon)
0 Ground Inhalation Radon Plant Meat Milk Soil
Radio-
Nuctide mrem/yr fract. mrem/yr fract. mrem/yr frect. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.

Am-241 2.509E-02 0.0009 3.214E-01 0.0113 0.000E+00 0.0000 1.076E-01 0.0038 2.967E-03 0.0001 1.718E-04 0.0000 9.827E-02 0.0035
Co-60 8.124E+00 0.2859 1.409E-04 0.0000 0.000E+00 0.0000 5.519E-02 0.0019 3.407E-02 0.0012 4.259E-03 0.0001 6.455E-04 0.0000
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Cs-137 1.910E+00 0.0672
Eu-152 3.807E+00 0.1339
Eu-154 4.056E+00 0.1427
Eu-155 9.165E-02 0.0032
Ni-63 0.000E+00 0.0000
Pu-238 8.901E-05 0.0000
Pu-239 1.717E-04 0.0000
Sr-90 1.428E-02 0.0005
Th-228 4.058E+00 0.1428
Th-232 4.974E-01 0.0175
U-234 2.328E-04 0.0000
U-238 7.840E-02 0.0028

Total
0

0
0
Radio-
Nuclide

Am-241
Co-60
Cs-137
Eu-152
Eu-154
Eu-155
Ni-63
Pu-238
Pu-239
Sr-90
Th-228
Th-232
U-234
U-238

2.288E-05 0.0000
1.537E-04 0.0000
1.934E-04 0.0000
2.641E-05 0.0000
4.584E-06 0.0000
2.854E-01 0.0100
3.148E-01 0.0111
9.310E-04 0.0000
1.763E-01 0.0062
1.209E+00 0.0425
9.641E-02 0.0034
8.618E-02 0.0030

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
9.198E-14 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
2.669E-01 0.0094
7.129E-03 0.0003
9.766E-08 0.0000
9.206E-14 0.0000

5.741E-02 0.0020
4.540E-04 0.0000
6.498E-04 0.0000
9.802E-05 0.0000
8.419E-04 0.0000
9.517E-02 0.0033
1.061E-01 0.0037
1.305E+00 0.0459
1.665E-02 0.0006
2.747E-01 0.0097
2.086E-02 0.0007
1.983E-02 0.0007

6.538E-02 0.0023
2.156E-04 0.0000
3.083E-04 0.0000
4.642E-05 0.0000
1.488E-04 0.0000
5.246E-03 0.0002
5.852E-03 0.0002
2.749E-01 0.0097
9.097E-04 0.0000
1.182E-02 0.0004
1.687E-03 0.0001
1.603E-03 0.0001

1.337E-03 0.0000
1.681E-04 0.0000
2.409E-04 0.0000
3.641E-05 0.0000
1.568E-05 0.0000
8.690E-02 0.0031
9.689E-02 0.0034
4.055E-03 0.0001
1.540E-02 0.0005
7.961E-02 0.0028
7.709E-03 0.0003
7.328E-03 0.0003

2.266E+01 0.7974 2.491E+00 0.0876 2.740E-01 0.0096 2.061E+00 0.0725 4.051E-01 0.0143 1.282E-01 0.0045 3.986E-01 0.0140

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)

As mrem/yr and Fraction of Total Dose At t = 1.000E+00 years
Water Dependent Pathways

Water Fish Radon Plant Meat Milk

mrem/yr fract.

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

mrem/yr fract.

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

mrem/yr frect.

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.000D
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

Sumnery : RESRAD default data

mrem/yr fract. mrem/yr fract.

Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
0`Sun of all water independent and dependent pathways.
1RESRAD, Version 5.60 P6 Limit = 0.5 year 06/20/95

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.00mE+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

2.234E-02 0.0008
3.094E-06 0.0000
4.431E-06 0.0000
6.692E-07 0.0000
7.535E-04 0.0000
7.596E-05 0.0000
8.468E-05 0.0000
8.256E-02 0.0029
6.710E-05 0.0000
9.582E-03 0.0003
4.259E-03 0.0001
4.048E-03 0.0001

mrem/yr fract.

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.000D
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.000D

0.000E+00 0.0000 0.000E+00 0.0000
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Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t= 3.000E+00 years

0 Water Irdependent Pathways (inhalation excludes radon)

0 Ground (nhalation Radon Plant Meat Milk

Radio-
Nuclide oa•em/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.

«sradqc.wpd

All Pathways*

mrem/yr frect.

5.555E-01 0.0195
8.219E+00 0.2892
,j.057E+00 0.0724
3.808E+00 0.1340
4.058E+00 0.1428
9.186E-02 0.0032
1.764E-03 0.0001
4.729E-01 0.0166
5.240E-01 0.0184
1.682E+00 0.0592
4.535E+00 0.1595
2.089E+00 0.0735
1.312E-01 0.0046
1.974E-01 0.0069

2.842E+01 1.0000

Soil

mrem/yr fract.
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Am=241 2.441E-02 0.0010
Co-60 6.242E+00 0.2537
Cs-137 1.824E+00 0.0741
Eu-152 3.419E+00 0.1390
Eu-154 3.443E+00 0.1400
Eu-155 6.924E-02 0.0028
N1-63 0.000E+00 0.0000
Pu-238 8.759E-05 0.0000
Pu-239 1.717E-04 0.0000
Sr-90 1.339E-02 0.0005
Th-228 1.966E+00 0.0799
Th-232 1.757E+00 0.0714
U-234 2.306E-04 0.0000
U-238 7.763E-02 0.0032

Total
0

0
0
Radio-
Nuclide

Am-241
Co-60
Cs-137
Eu-152
Eu-154
Eu-155
Ni-63
Pu-238
Pu-239
Sr-90
Th-228
Th-232
u-234
U-238

3.126E-01 0.0127
1.083E-04 0.0000
2.184E-05 0.0000
1.381E-04 0.0000
1.642E-04 0.0000
1.995E-05 0.0000
4.518E-06 0.0000
2.809E-01 0.0114
3.147E-01 0.0128
8.728E-04 0.0000
8.540E-02 0.0035
1.236E+00 0.0502
9.547E-02 0.0039
8.534E-02 0.0035

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
O.O00E+00 0.0000
2.456E-12 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
1.293E-01 0.0053
4.743E-02 0.0019
8.712E-07 0.0000
2.461E-12 0.0000

9.558E-02 0.0039
4.960E-04 0.0000
1.277E-03 0.0001
1.510E-04 0.0000
2.044E-04 0.0000
2.750E-05 0.0000
1.546E-05 0.0000
8.552E-02 0.0035
9.686E-02 0.0039
3.802E-03 0.0002
7.459E-03 0.0003
8.935E-02 0.0036
7.634E-03 0.0003
7.256E-03 0.0003

1.884E+01 0.7657 2.412E+00 0.0980 1.767E-01 0.0072 2.258E+00 0.0918 3.865E-01 0.0157 1.357E-01 0.0055 3.956E-01 0.0161

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)

As mrem/yr and Fraction of Total Dose At t= 3.000E+00 years
Water Dependent Pathways

Water Fish Radon Plant Meat Milk

mrem/yr fract.

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

mrem/yr fract.

0.000E+00 0.000D
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

1.040E-01 0.0042
4.213E-02 0.0017
5.444E-02 0.0022
4.051E-04 0.0000
5.479E-04 0.0000
7.357E-05 0.0000
8.244E-04 0.0000
9.305E-02 0.0038
1.054E-01 0.0043
1.215E+00 0.0494
8.016E-03 0.0003
5.936E-01 0.0241
2.052E-02 0.0008
1.950E-02 0.0008

mrem/yr fract.

0.000E+00 0.0000
0.000E+00 0.0000
U.OOOE+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
O.O00E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

mrem/yr fract.

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

0*SUa of all water independent and dependent pathways.

1RESRAD, Version 5.60 TY+ Limit = 0.5 year 06/20/95

Sumnary : RESRAD default data

O.O00E+00 0.0000
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2.885E-03 0.0001
2.604E-02 0.0011
6.215E-02 0.0025
1.935E-04 0.0000
2.615E-04 0.0000
3.505E-05 0.0000
1.460E-04 0.0000
5.161E-03 0.0002
5.848E-03 0.0002
2.561E-01 0.0104
4.406E-04 0.0000
2.400E-02 0.0010
1.669E-03 0.0001
1.587E-03 0.0001

mrem/yr fract.

0.000E+00 0.0000
0.000E+00 0.0000
O.O00E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

1.670E-04 0.0000
3.256E-03 0.0001
2.124E-02 0.0009
2.777E-06 0.0000
3.759E-06 0.0000
5.053E-07 0.0000
7.395E-04 0.0D00
7.475E-05 0.0000
8.464E-05 0.0000
7.694E-02 0.0031
3.250E-05 0.0000
2.490E-02 0.0010
4.215E-03 0.0002
4.006E-03 0.0002

mrem/yr fract.

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.0D0E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.00(IE+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000 0.000E+00 0.0000

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides Cl) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1.000E+01 years

Water Irdeperdent Pathways (Inhalation excludes radon)

All Pathways*

mrem/yr fract.

5.397E-01 0.0219
6.314E+00 0.2567
1.963E+00 0.0798
3.420E+00 0.1390
3.444E+00 0.1400
6.940E-02 0.0028
1.730E-03 0.0001
4.648E-01 0.0189
5.231E-01 0.0213
1.566E+00 0.0637
2.197E+00 0.0893
3.772E+00 0.1533
1.297E-01 0.0053
1.953E-01 0.0079

2.460E+01 1.0000
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0
Radio-
Nuclide

Am-241
Co-60
Cs-137
Eu- 152
Eu-154
Eu-155
Ni-63
Pu-238
Pu-239
Sr-90
Th-228
Th-232
U-234
U-238

Ground

mrem/yr fract.

2.215E-02 0.0011
2.482E*00 0.1224
1.551E+00 0.0765
2.347E+00 0.1158
1.940E+00 0.0957
2.596E-02 0.0013
0.000E+00 0.0000
8.281E-05 0.0000
1.716E-04 0.0000
1.068E-02 0.0005
1.556E-01 0.0077
5.618E+00 0.2771
2.239E-04 0.0000
7.501E-02 0.0037

Inhalaticn Radon

mrem/yr fract. mrem/yr fract

2.836E-01 0.0140
4.305E-05 0.0000
1.856E-05 0.0000
9.477E-05 0.0000
9.248E-05 0.0000
7.480E-06 0.0000
4.297E-06 0.0000
2.655E-01 0.0131
3.144E-01 0.0155
6.963E-04 0.0000
6.760E-03 0.0003
1.347E+00 0.0665
9.224E-02 0.0045
8.244E-02 0.0041

0.000E+00 0.0000
0.000E+00 0.0000
0.000E*00 0.0000
0.000E*00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
8.739E-11 0.0000
0.000E*00 0.0000
0.000E*00 0.0000
1.024E-02 0.0005
2.137E-01 0.0105
9.384E-06 0.0000
8.806E-11 0.0000

Total 1.423E+01 0.7017 2.393E*00 0.1180

0
Total

0
0
Radio-
Nuclide

Water

2.239E-01 0.0110

Plant Meat Milk Soil

mrem/yr fract.

9.225E-02 0.0046
1.636E-02 0.0008
4.520E-02 0.0D22
2.717E-04 0.0000
3.016E-04 0.0000
2.694E-05 0.0000
7.658E-04 0.0000
8.597E-02 0.0042
1.029E-01 0.0051
9.471E-01 0.0467
6.201E-04 0.0000
1.231E+00 0.0607
1.937E-02 0.0010
1.841E-02 0.0009

2.561E+00 0.1263

mreMyr fract. mrem/yr fract.

2.616E-03 0.0001
1.017E-02 0.0005
5.204E-02 0.0026
1.325E-04 0.0000
1.470E-04 0.0000
1.311E-05 0.0000
1.366E-04 0.0000
4.874E-03 0.0002
5.836E-03 0.0003
1.999E-01 0.0099
3.485E-05 0.0000
4.882E-02 0.0024
1.609E-03 0.0001
1.529E-03 0.0001

1.514E-04 0.0000
1.272E-03 0.0001
1.780E-02 0.0009
1.902E-06 0.0000
2.113E-06 0.0000
1.890E-07 0.0000
6.927E-04 0.0000
7.069E-05 0.0000
8.448E-05 0.0000
6.007E-02 0.0030
2.571E-06 0.0000
5.583E-02 0.0028
4.064E-03 0.0002
3.863E-03 0.0002

3.278E-01 0.0162 1.439E-01 0.0071

Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways

As mrem/yr and Fraction of Total Dose At t= 1.000E+01 years
Water Dependent Pathways

(P)

Fish Radon Plant Meat Milk

mremJyr fract. mreMyr fract. mrem/yr fract. mrem/yr fract.

Am-241 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

Co-60 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

Cs-137 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

Eu-152 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

Eu-154 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

Eu-155 0.000E+00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000

Wi-63 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000

Pu-238 0.000E+00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000

Pu-239 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

Sr-90 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

Th-228 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

Th-232 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

U-234 0.000E+00 0.0000 0.000E+00 0.0000 0:000E*00 0.0000

U-238 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

Total 0.000E*00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000

0*Sua of all water Independent and dependent pathways.

1RESRAD, Version 5.60 TSS Limit = 0.5 year 06/20/95

Sumaary : RESRAD default data

0.000H00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
O.O00E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000

12:53 Page 20
File: 15MREM.DAT

mrem/yr fract.

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000Ef00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.g00E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000H00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000

mrem/yr fract.

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0060
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000

mrem/yr fract.

8.673E-02 0.0043
1.972E-04 0.0000
1.085E-03 0.0001
1.036E-.04 0.0000
1.152E-04 0.0000
1.031E-05 0.0000
1.470E-05 0.0000
8.085E-02 0.0040
9.676E-02 0.0048
3.033E-03 0.0001
5.905E-04 0.0000
1.143E-01 0.0056
7.375E-03 0.0004
7.009E-03 0.0003

3.981E-01 0.0196

All Pathways*

mrem/yr fract.

4.875E-01 0.0240
2.510E+00 0.1238
1.667E+00 0.0822
2.348E+00 0.1158
1.940E+00 0.0957
2.601E-02 0.0013
1.614E-03 0.0001
4.374E-01 0.0216
5.202E-01 0.0257
1.221E+00 0.0602
1.738E-01 0.0086
8.629E+00 0.4256
1.249E-01 0.0062
1.883E-01 0.0093

2.027E+01 1.0000

t^

t_).1

C^7
Y^aJ
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^

N
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0
0
Radio-
Nuclide

Am-241
Co-60
Cs-137
Eu-152
Eu-154
Eu- 155
Ni-63
Pu-238
Pu-239
Sr-90
Th-228
Th-232
U-234
U-238

Total Dose Contributions TOOSE(i,p,t) for Individual Radionuclides (I) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 2.200E+01 years

Water Independent Pathways (Inhalation excludes radon)
Ground Inhalation Radon Plant Meat Milk

mrem/yr fract.

1.875E-02 0.0010
5.103E-01 0.0285
1.174E+00 0.0655
1.231E+00 0.0687
7.250E-01 0.0405
4.827E-03 0.0003
0.000E+00 0.0000
7.522E-05 0.0000
1.714E-04 0.0000
7.249E-03 0.0004
2.010E-03 0.0001
8.212E+00 0.4582
2.157E-04 0.0000
7.072E-02 0.0039

Total 1.196E+01 0.6672
0

0
0
Radio-
Nuclide

Am-241
Co-60
Cs-137
Eu- 152
Eu-154
Eu-155
Ni-63
Pu-238
Pu-239
Sr-90
Th-228
Th-232
U-234
U-238

mrem/yr frac[. mrem/yr fract. mrem/yr I fract.

2.401E-01 0.0134
8.858E-06 0.0000
1.405E-05 0.0000
4.972E-05 0.0000
3.458E-05 0.0000
1.391E-06 0.0000
3.942E-06 0.0000
2.412E-01 0.0135
3.138E-01 0.0175
4.727E-04 0.0000
8.744E-05 0.0000
1.429E+00 0.0797
8.696E-02 0.0049
7.770E-02 0.0043

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
8.683E-10 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
1.324E-04 0.0000
3.355E-01 0.0187
4.303E-05 0.0000
8.830E-10 0.0000

7.499E-02 0.0042
3.230E-03 0.0002
3.282E-02 0.0018
1.368E-04 0.0000
1.082E-04 0.0000
4.809E-06 0.0000
6.741E-04 0.0000
7.497E-02 0.0042
9.864E-02 0.0055
6.168E-01 0.0344
7.702E-06 0.0000
1.533E+00•0.0855
1.752E-02 0.0010
1.665E-02 0.0009

2.389E+00 0.1333 3.357E-01 0.0187 2.470E+00 0.1378

mrem/yr fract.

2.211E-03 0.0001
2.026E-03 0.0001
3.836E-02 0.0021
6.924E-05 0.0000
5.474E-05 0.0000
2.428E-06 0.0000
1.218E-04 0.0000
4.419E-03 0.0002
5.815E-03 0.0003
1.306E-01 0.0073
4.500E-07 0.0000
6.151E-02 0.0034
1.510E-03 0.0001
1.435E-03 0.0001

mrem/yr fract.

1.280E-04 0.0000
2.%0E-04 0.0000
1.315E-02 0.0007
9.948E-07 0.0000
7.876E-07 0.0000
3.504E-08 0.0000
6.190E-04 0.0000
6.424E-05 0.0000
8.420E-05 0.0000
3.926E-02 0.0022
3.321E-08 0.0000
7.163E-02 0.0040
3.817E-03 0.0002
3.629E-03 0.0002

Soil

mrem/yr fract.

7.342E-02 0.0041
4.058E-05 0.0000
8.212E-04 0.0000
5.437E-05 0.0000
4.306E-05 0.0000
1.917E-06 0.0000
1.349E-05 0.0000
7.342E-02 0.0041
9.658E-02 0.0054
2.059E-03 0.0001
7.638E-06 0.0000
1.299E-01 0.0072
6.953E-03 0.0004
6.607E-03 0.0004

2.481E-01 0.0138 1.326E-01 0.0074 3.899E-01 0.0218

Total Dose Contributions TDOSE(i,p,t) for Irdividual Radionuclides (i) and Pathways
As mrem/yr and Fraction of Total Dose At t= 2.200E+01 years

Water Dependent Pathways

(P)

Water Fish Radon Plant . Meat Milk All Pathways*

mrem/yr fract.

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

arem/yr fract. mrem/yr fract

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

mrem/yr fract. mrem/yr fract. arem/yr frect. mrem/yr fract.

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.096E-01 0.0229
0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 5.159E-01 0.0288
0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.260E+00 0.0703
0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.232E+00 0.0687
0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 7.253E-01 0.0405
0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.838E-03 0.0003
0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.432E-03 0.0001
0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.941E-01 0.0220
0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 5.151E-01 0.0287
0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 7.964E-01 0.0444
0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.246E-03 0.0001
0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.177E+01 0.6569
0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.170E-01 0.0065
0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.767E-01 0.0099

Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.792E+01 1.0000

0•Sun of all water independent and dependent pathways.
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iRESRAD, Version 5.60 T14 Limit = 0.5 year 06/20/95 12:53 Page 21
Summry : RESRAD default data File: 1514REM.DAT

0
0
Radio-
Nuclide

Am-241
Co-60
Cs-137
Eu-152
Eu-154
Eu-155
Ni-63
Pu-238
Pu-239
Sr-90
Th-228
Th-232
u-234
U-238

Total Dose Contrilxwtions 7DOSE(i,p,t) for Irdividual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 3.000E+01 years

Water Independent Pathways ([nhalation excludes radon)
Grourd Inhalation Radon Plant Heat Milk Soil

mrem/yr fract

1.678E-02 0.0010
1.778E-01 0.0105
9.755E-01 0.0579
8.008E-01 0.0475
3.762E-01 0.0223
1.573E-03 0.0001
0.000E+00 0.0000
7.054E-05 0.0000
1.712E-04 0.0000
5.598E-03 0.0003
1.107E-04 0.0000
8.697E+00 0.5161
2.122E-04 0.0000
6.798E-02 0.0040

Total 1.112E+01 0.6599
0

0
0
Radio-
Nuclide

Am-241
Co-60
Cs-137
Eu- 152
Eu- 154
Eu-155
Ni-63
Pu-238
Pu-239
Sr-90
Th-228
Th-232
U-234
U-238

mrem/yr fract.

2.149E-01 0.0128
3.087E-06 0.0000
1.167E-05 0.0000
3.234E-05 0.0000
1.795E-05 0.0000
4.533E-07 0.0000
3.722E-06 0.0000
2.262E-01 0.0134
3.134E-01 0.0186
3.651E-04 0.0000
4.818E-06 0.0000
1.444E+00 0.0857
8.361E-02 0.0050
7.470E-02 0.0044

2.357E+00 0.1399

mrem/yr fract.

O.O00E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
O.O00E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
2.101E-09 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
7.296E-06 0.0000
3.587E-01 0.0213
7.712E-05 0.0000
2.150E-09 0.0000

3.588E-01 0.0213 2.305E+00 0.1368

mrem/yr fract.

6.526E-02 0.0039
1.094E-03 0.0001
2.648E-02 0.0016
8.648E-05 0.0000
5.460E-05 0.0000
1.523E-06 0.0000
6.185E-04 0.0000
6.836E-02 0.0041
9.579E-02 0.0057
4.630E-01 0.0275
4.126E-07 0.0000
1.553E+00 0.0921
1.637E-02 0.0010
1.556E-02 0.0009

mrem/yr fract.

1.976E-03 0.0001
6.907E-04 0.0000
3.129E-02 0.0019
4.492E-05 0.0000
2.833E-05 0.0000
7.889E-07 0.0000
1.128E-04 0.0000
4.140E-03 0.0002
5.802E-03 0.0003
9.821E-02 0.0058
2.477E-08 0.0000
6.301E-02 0.0037
1.448E-03 0.0001
1.376E-03 0.0001

2.081E-01 0.0124

mreaVyr fract.

1.145E-04 0.0000
8.669E-05 0.0000
1.074E-02 0.0006
6.457E-07 0.0000
4.079E-07 0.0000
1.139E-08 0.0000
5.740E-04 0.0000
6.027E-05 0.0000
8.402E-05 0.0000
2.955E-02 0.0018
1.828E-09 0.0000
7.356E-02 0.0044
3.661E-03 0.0002
3.480E-03 0.0002

1.219E-01 0.0072

mreMyr fract.

6.570E-02 0.0039
1.414E-05 0.0000
6.82cE-04 0.0000
3.537E-05 0.0000
2.235E-05 0.0000
6.247E-07 0.0000
1.273E-05 0.0000
6.886E-02 0.0041
9.647E-02 0.0057
1.590E-03 0.0001
4.209E-07 0.0000
1.328E-01 0.0079
6.684E-03 0.0004
6.351E-03 0.0004

3.792E-01 0.0225

Total Dose Contributions iDOSE(i,p,t) for lndividual Radionuclides (I) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t= 3.000E+01 years

Water Dependent Pathways
Water Fish Radon Plant Heat Milk

mrem/yr fract.

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
O.O00E+00 0.0000
0.000E+00*0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
O.O00E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

mrem/yr fract. mrem/yr fract. mrem/yr fract.

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
O.OOOE+00 0.0000
O.O00E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.000D
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.1100E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.000D
0.000E+00 0.0000

All Pathways*

mrem/yr fract. mrem/yr fract. mrem/yr fract.

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+DD 0.0000
0.000E+00 0.0000
O.O00E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
O.ODOE+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
O.O00E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
O.O00E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

3.647E-01 0.0216
1.796E-01 0.0107
1.045E+00 0.0620
8.010E-01 0.0475
3.763E-01 0.0223
1.576E-03 0.0001
1.322E-03 0.0001
3.677E-01 0.0218
5.118E-01 0.0304
5.983E-01 0.0355
1.237E-04 0.0000
1.232E+01 0.7313
1.121E-01 0.0067
1.694E-01 0.0101
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Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.685E+01 1.0000

0*Sus of all water independent and dependent pathways.

1RESRAD, Version 5.60 . T!S Limit = 0.5 year 06/20/95 12:53 Page 22

Sunnary : RESRAD default data File: 15NREM.DAT

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides ( i) and Pathways (p)

As mrem/yr and Fraction of Total Dose At t = 1.000E+02 years

0 Water Independent Pathways ( Inhalation excludes radon)

0 Ground Inhalation Radon Plant Meat Milk Soft

Radio-
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fraet. mrem/yr fract. mrem/yr fract. mrem/yr fract. mreMyr fract.

Am-241 6.358E-03 0.0005 8.130E-02 0.0061 0.000E+00 0.0000 1.857E-02 0.0014 7.417E-04 0.0001 4.296E-05 0.0000 2.486E-02 0.0019

Co-60 1.725E-05 0.0000 3.050E-10 0.0000 0.000E+00 0.0000 8.058E-08 0.0000 5.495E-08 0.0000 6.983E-09 0.0000 1.397E-09 0.0000

Cs-137 1.909E-01 0.0143 2.296E-06 0.0000 0.000E+00 0.000D 3.886E-03 0.0003 5.181E-03 0.0004 1.806E-03 0.0001 1.342E-04 0.0000

Eu-152 1.836E-02 0.0014 7.513E-07 0.0000 0.000E+00 0.0000 1.502E-06 0.0000 1.019E-06 0.0000 1.470E-08 0.0000 8.216E-07 0.0000

Eu-154 1.194E-03 0.0001 5.779E-08 0.0000 0.000E+00 0.0000 1.315E-07 0.0000 8.908E-08 0.0000 1.288E-09 0.0000 7.197E-08 0.0000

Eu-155 8.613E-08 0.0000 2.482E-11 0.0000 0.000E+00 0.0000 6.237E-11 0.0000 4.219E-11 0.0000 6.119E-13 0.0000 3.422E-11 0.0000

111-63 0.000E+00 0.0000 2.252E-06 0.0000 0.000E+00 0.0000 2.790E-04 0.0000 5.653E-05 0.0000 2.919E-04 0.0000 7.705E-06 0.0000

Pu-238 4.026E-05 0.0000 1.290E-01 0.0096 5.030E-08 0.0000 2.928E-02 0.0022 2.337E-03 0.0002 3.454E-05 0.0000 3.927E-02 0.0029

Pu-239 1.696E-04 0.0000 3.101E-01 0.0232 0.000E+00 0.0000 7.119E-02 0.0053 5.682E-03 0.0004 8.244E-05 0.0000 9.544E-02 0.0071

Sr-90 5.814E-04 0.0000 3.812E-05 0.0000 0.000E+00 0.0000 3.604E-02 0.0027 7.840E-03 0.0006 2.371E-03 0.0002 1.661E-04 0.0000

Th-228 1.047E-15 0.0000 4.657E-17 0.0000 7.052E-17 0.0000 2.996E-18 0.0000 2.371E-19 0.0000 1.753E-20 0.0000 4.068E-18 0.0000

Th-232 8.828E+00 0.6603 1.453E+00 0.1087 3.724E-01 0.0278 1.185E+00 0.0887 5.514E-02 0.0041 6.450E-02 0.0048 1.345E-01 0.0101

U-234 2.355E-04 0.0000 5.930E-02 0.0044 6.037E-04 0.0000 8.696E-03 0.0007 1.002E-03 0.0001 2.542E-03 0.0002 4.741E-03 0.0004

U-238 4.775E-02 0.0036 5.289E-02 0.0040 5.412E-08 0.0000 8.237E-03 0.0006 9.511E-04 0.0001 2.416E-03 0.0002 4.497E-03 0.0003

Total 9.094E+00 0.6801 2.085E+00 0.1560 3.730E-01 0.0279 1.362E+00 0.1018 7.893E-02 0.0059 7.409E-02 0.0055 3.036E-01 0.0227

0
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides Cl) and Pathways (p)

As mrem/yr and Fraction of Total Dose At t= 1.006E+02 years
0 Water Dependent Pathways

0 Water Fish Radon Plant Meat Milk All Pathways*

Radio-
Nuclide mrem/yr fract. mrem/yr fract. mrem/y^ fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mreMyr fract.

Am-241 0.000E+00 0.0000 0.000E+00 0.000D 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.319E-01 0.0099

Co-60 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.739E-05 0.0000

Cs-137 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.019E-01 0.0151

Eu-152 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.837E-02 0.0014

Eu-154 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.194E-03 0.0001

Eu-155 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 8.630E-08 0.0000

Ni-63 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 6.374E-04 0.0000

Pu-238 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.000E-01 0.0150

Pu-239 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.827E-01 0.0361

Sr-90 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.703E-02 0.0035

Th-228 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.171E-15 0.0000

t7°f

C.?e
C-N
CO
C7J
•

C-.S
CSJ
^

tr1
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Th-232 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

U-234 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

U-23B 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

0"Sum of all water independent and dependent pathways.

1RESRAD, Version 5.60 Ti4 Limit = 0.5 year 06/20/95

Suimary : RESRAD default data

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.209E+01 0.9045

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 7.712E-02 0.0058

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.167E-01 0.0087

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.337E+01 1.0000

12:53 Page 23
File: iSMREM.DAT

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (I) and Pathways (p)

• As mrem/yr and Fraction of Total Dose At t = 3.000E+02 years ^
0 Water independent Pathways ( Inhalation excludes radon) ^

0 Ground inhalat icn Radon Plant Meat Milk Soil

Radio-
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr frect. mrem/yr fract. mrenVyr fract. mrem/yr fract.

C-N
CO
t-JN

Am-241 1.543E-04 0.0001 1.689E-04 0.0001 0.000E+00 0.0000 2.919E-05 0.0000 1.581E-06 0.0000 8.891E-08 0.0000 5.164E-05 0.0000

Co-60 7.405E-18 0.0000 3.661E-23 0.0000 0.000E+00 0.0000 7.077E-21 0.0000 5.342E-21 0.0000 6.891E-22 0.0000 1.677E-22 0.0000 t-14

Cs-137 424E-042 0 0002 7.358E-10 0.0000 0.000E+00 0.0000 9.116E-07 0.0000 1.415E-06 0.0000 5.014E-07 0.0000 4.302E-08 0.0000 ^

Eu-152
.

5.142E-08
.

0.0000 5.374E-13 0.0000 0.000E+00 0.0000 7.893E-13 0.0000 7.145E-13 0.0000 1.035E-14 0.0000 5.875E-13 0.0000

Eu-154 1.195E-11 0.0000 1.460E-16 0.0000 0.000E+00 0.0000 2.441E-16 0.0000 2.208E-16 0.0000 3.203E-18 0.0000 1.818E'16 0.0000

Eu-155 1.509E-20 0.0000 5.522E-25 0.0000 0.000E+00 0.0000 1.020E-24 0.0000 9.208E-25 0.0000 1.340E-26 0.0000 7.612E-25 0.0000

Ni-63 0.000E+00 0.0000 1.786E-08 0.0000 0.000E+00 0.0000 1.619E-06 0.0000 3.754E-07 0.0000 1.970E-06 0.0000 6.111E-08 0.0000

Pu-238 6.180E-06 0.0000 8.643E-04 0.0007 2.718E-08 0.0000 1.451E-04 0.0001 1.553E-05 0.0000 2.429E-07 0.0000 2.630E-04 0.0002

Pu-239 4.925E-05 0.0000 1.003E-02 0.0078 0.000E+00 0.0000 1.702E-03 0.0013 1.822E-04 0.0001 2.648E-06 0.0000 3.086E-03 0.0024

Sr-90 1.643E-07 0.0000 1.998E-09 0.0000 0.000E+00 0.0000 1.382E-06 0.0000 3.114E-07 0.0000 9.486E-08 0.0000 8.703E-09
-

0.0000

Th-228 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

Th-232 1.045E+00 0.8088 4.839E-02 0.0375 1.399E-01 0.1083 2.892E-02 0.0224 1.592E-03 0.0012 1.864E-03 0.0014 4.479E-03 0.0035

U-234 8.072E-05 0.0001 7.454E-04 0.0006 1.373E-04 0.0001 8.354E-05 0.0001 1.255E-05 0.0000 3.130E-05 0.0000 5.991E-05 0.0000

U-238 2.934E-03 0.0023 6.575E-04 0.0005 3.308E-08 0.0000 7.525E-05 0.0001 1.160E-05 0.0000 2.956E-05 0.0000 5.590E-05 0.0000

Total 1.048E+00 0.8114 6.085E-02 0.0471 1.400E-01 0.1084 3.096E-02 0.0240 1.818E-03 0.0014 1.930E-03 0.0015 7.995E-03 0.0062

0
Total Dose Contribut ions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)

As mrem/yr and Fraction of Total Dose At t = 3.O0oE+02 years
0 Water Dependent Pathways

0 Water Fish Radon Plant Meat Milk All Pathways*

Radio-
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mremlyr fract. mrem/yr fract. mreMyr fract. mremlyr fract.

Am-241 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.057E-04 0.0003

Co-60 0.000E+00 0.0000 0.0001+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 7.419E-18 0.0000

Cs-137 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.453E-04 0.0002

Eu-152 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 5.142E-08 0.0000 -t\

Eu-154 0.000E+00 0.0000 0.O00E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.195E-11 0.0000

Eu-155 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.510E-20 0.0000

Ni-63 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.044E-06 0.0000

Pu-238 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.294E-03 0.0010
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Pu-239 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

Sr-90 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

Th'228 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

Th-232 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

U-234 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

U-238 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

Total 0.000E+00 0r.0000 0.000E*00 0.0000 0.000E+00 0.0000

0*Sua of all water Independent and dependent pathways.

IRESRAD, Version 5.60 TSS Limit = 0.5 year 06/20/95

Sumary : RESRAD default data

0
0
Radio-
Nuelide

Am-241
Co-60
Cs-137
Eu- 152
Eu-154
Eu-155
Ni-63
Pu-238
Pu-239
Sr-90
Th-228
Th-232
U-234
U-238

mreMyr fract.

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)

As mrem/yr and Fraction of Total Dose At t= 1.000E+03 years

Water Independent Pathways (Inhalation excludes radon)
Ground Inhalation Radon Plant Meat Milk

mrem/yr fract.

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
O.O00E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E*00 0.0000
0.000E+00 0.0000
0.000E00 0.0000
0.000E+00 0.0000
0.000E*00 0.0000
0.000E*00 0.0000

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E*00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

mrem/yr fract.

0.000E*00 0.00,00
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

Total 0.000E+00 0.0000 0.000E+00 0.0000

0
Total

0
0
Radio-
Nuclide

Am-241
Co-60
Cs-137
Eu-152
Eu-154

Water

0.000E+00 0.0000

0.000E+00 0.0000 0.000E*00 0.0000
0.000E+00 0.0000 0.000E+00 0.0000
0.000E+00 0.0000 0.000E+00 0.0000
0.000E+00 0.0000 0.000E+00 0.0000
0.000E+00 0.0000 0.000E+00 0.0000
0.000E+00 0.0000 0.000E+00 0.0000

0.000E+00 0.0000 0.000E+00 0.0000
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mreMyr fract. mrem/yr fract.

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
O.O00E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.0D0E+00 0.0000

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E*00 0.0000 0.000E+00 0.0000

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E*00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000

mreMyr fract.

0.000E+00 0.0000
0.000E+00 0.0000
0.000E*00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000Ef00 0.0000
0.000E*00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000

Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways
As mrem/yr and Fraction of Total Dose At t = 1.000E+03 years

Water Dependent Pathways

(P)

Fish Radon Plant Neat .. Milk

1.505E-02 0.0117
1.963E-06 0.0000
0.000E+00 0.0000
1.270E+00 0.9830
1.151E-03 0.0009
3.764E-03 0.0029

1.292E+00 1.0000

Soil

mrem/yr fract.

0.000E+00 0.0000
0.000E+00 0.0000
0.000H00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E*00 0.0000
0.000E+00 0.0000
0.000E*00 0.0000
0.00DE+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000

All Pathways*

^:iJ
fd"I

(1d
LN
CX3
C-]J
a

CY_t
011

mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. w

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000
U3

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000
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pd.x•o6pwsm

00+3000'0 ZO-3£hY9
00+3000'0 00+3000'0

110+38h£'L 00+30L£'L
SL-3LLL't h0-3L£Z'L

110+3ZLf'L
£0-39h2'2

QOH£Lf'L
LD•39£21

110+369E'l
00+3L61'Z

00+3L9£'L O0+399£'L 00+30003
00+35£S'h 00HSL5'9 1111+30001

22-41
8ZZ-41

Z£Z-410
8ZZ•410

A 00+3000'0 90-31961 20-3£OL'9 10-3061 10-3996'2 00+31221 00+3995'L 00+32991 00+3ZhL'L 00+30001 06-JS 06-JSO

('^ 00+3000'0 ZO-35051 LO-3L29'4; 10-38L1'S t0-3tSL'S 10-3Z0Z'S 10-3t0'5 LO-30hZ'S 10-34yZ'S (!)BS03 60-nd

00+3000'0 Ll-3hL0'6 01-3f99'2 Ll-3f£51 2L-3Z89'9 £t-307£'L 4L-30BL'2 9L-3Z0£'8 00+3000'0 00+3000'1 LZZ-aV 6£Z-nd

00+3000'0 11-305Z'S DL-3L0h'£ Ll-3S£S'9 11-38hS'2 ZL-3LL9'S fl-302'S 9L-3968'5 00+3000'0 00+30001 LEZ-ed 62-nd
00+3000'0 80-3Z6t'L 80-388Z'b 80-31E5'L 80-3611'1 60-3SBf'S 60-3599'1, OL-3£lS'S 00+3000'0 00+3000'L SfZ-(1 6£2-nd

00+3000'0 ZO-3505'L LO-3L28'4 10-38LL'S 10-3L51'S 10-320Z'S 10-3t£Z'S LO-30h2'S 10-34hZ'S 00+30001 6EZ-nd 62-nd0

00+3000'0 f0-3h6Z'L LD-3000'Z 10-3LL9'f LO-3Lh6'£ 10-3hL£'h LO-38h9'h 1,01362L'4 10-30LL'h ([)USOa BEZ-nd
00+3000'0 O1-3999'S 60-3990't Lt-31,£0'2 ZL-3h64'9 £l-3LZ2'£ SL-3658'2 LL-32Z9'f 00+3000'0 00+3000'L OLZ-9d 8£Z-nd
00+3000'0 90-3E26'f 80-306'5 60-325Y2 60-3210'l 01-3210'1 21-3559'2 £1-3690'1 00+3000'0 00+30001 922-e8 9f2-n4
00+3000'0 60-3L8L'f 80-38£Z'2 60-30EL'2 60-3LZ5'L 01-39L£'f LL-3080'£ Zt-3ySY£ 00+3000'0 110+30001 OEZ-41 9fZ-nd

00+3000'0 20-399L'5 50-3558'L 90-3120'6 90-3510'L 90-382Yf 90-39601 10-350L'f 00+3000'0 110+3000'1 4£2-0 8fZ-nd
00+3000'0 £0-3h621 10-3666'1, 10-3LL9'f L0-306'f 10-3hLf'h t0-38h9'h L0-36ZL'h LO-30LL'! 00+3000'1 9EZ-nd BEZ-nd0
00+3000'0 90-3hh0'9 90-371£'9 £0-3Z2E't £0-32fYl f0-3h19'1, £0-30£L'L f0-3h9L'l LD-328L'L 00+3000'1 £9-1N £9-11tD
00+3000'0 OZ-30L5'L 80-30£9'8 f0-39L5'L £0-38£8'9 Z0-3109'Z 20-306'9 20-399L'6 LD-3LS0'l 00+3000'1 SSL-n3 SSl-n30
00+3000'0 1L-35611 f0-3y61'L LO-3f9L'f 10-3E52'1. 00+3061 00+3hhh'f 00+3550'h 00+3h0Yh 00+3000'1 h5L-n3 hSL-n30
00+3000'0 80-39£91 f0-36Zt'S LD-392'Z LO-360'£ 10-35S5'9 10-3845'6 00+3£90'1, 00+3Z2L't (!)BSOI ZSL-n3

00+3090'0 91,-3ZL6't SL-3262'9 5L-39LZ'S SL-3885'9 SL-3L9L'Z 91-3146'6 9L-390"f 00+3000'0 LD-3Z6L'2 ZSl-PO ZSl-n3

00+3000'0 80-3914'L £0-3621'5 10-391Z'2 L0-360'1 10-3555'9 1,0-305'6 00+3001 00+322L'1 10-326L'2 251-n3 2Sl-n30

00+3000'0 90-3L01'f 20-3hZf'L 10-3ELL'S 10-3LL8'8 00+32691 00+3594'Z 00+3SbL'Z 00+3968'Z LD-3802'L ZSL-n3 ZSl-n30

00+3000'0 h0-3154'2 1.0-3610'2 00+3003 00+309Z'1 00+3299'L 00+3061 00+3L50'2 00+3501'2 00+311001 L£L-97 L£L-600
00+3000'0 91-361Y2 50-3611'1 10-3961'1 10-3651'5 00+3015'2 00+3hLf'9 00+3612'9 00+31L£'6 00+3000'1 09-07 09-030

00+3000'0 90-3L50'9 LD-36l£'L 10-3L99'£ 10-3960'9 10-3SL9'h 10-3L6£'S 1.0-3555'S LD-3Lf9'S (!)aSOZ lh2-wV

00+3000'0 4-34R9'f LL-385L'£ Zl-322YL £L-3LEB'S 9t-3926'S Sl-30f91 Ll-310L'9 00+3000'0 00+30001 62Z-41 lhZ-wll
00+3000'0 11-3598'7 01-3161'h 11-32h6'9 11-36h6'£ 21-3998'8 f1-380Y8 bl-38LY6 00+3000'0 00+30001 if2-0 1h2-w1l

00+3000'0 90-3688'2 50-31,16'4 50-3E98'2 50-31SZ'2 SO-36h1'1 90-3689'£ 90-3101 00+3000'0 00+3000'1 212-dN l92-wN

00+3000'0 h0-3820'4i LO-311L£'L 10-3L49'£ 10-3960'9 10-3SL8'9 10-3L6£'S 10-3555'S LO-3L£9'S 00+30001 lhZ-wil Lh2-w11

^1^ 90+3000'1 20+3000'1 20+3000'1 10+3000'1 10+3002'2 L0+3000'1 00+3000'f 00+3000'1 00+3000'0 4 u04339J1 (() (L)
(B/t:)dl /(jA/wa3w) (3'ON50 43uea9 l=pad 1ua3ed0

Pa393!Pu( su043nqtJ3u03 aPtl=em tPey 1edk0u4ad AuaBwd pue 3ua.aed

0 s,(enyled i1V jaAO PauunS sot3eB aoanaS/asoD

W)
to lYD'N3BNSl :alkd e3ep llns;ap DYNS3V : R3m=S
t"^* $Z aBad £VZI 56/0Z/90 3ea,t 5•0 = 3kmtl K1 09'S u0ts7aA aVaS381,

•sAenyled 7uapuadaP pua 7uapuadafxil aa3en ila c en5:0

Ln 0000'0 00+3000'0 0000'0 00+3000' 0 0000'0 00+3000'0 0000'0 00+3000'0 0000'0 00+ 3000'0 0000'0 00+3000'0 0000'0 00+3000'0 1e301

0000'0 00+3000'0 0000'0 00+3000' 0 0000'0 00+3000'0 0000'0 00+3000'0 0000'0 00+3000'0 0000'0 00+3000'0 0000'0 00+3000'0 9EZ-fl

0000'0 00+3000'0 0000'0 00+3000' 0 0000'0 00+3000'0 0000'0 00+3000'0 0000'0 00+3000'0 0000'0 00+3000'0 0000'0 00+3000'0 92-0

0000'0 00+3000'0 0000'0 00+3000' 0 0000'0 00+3000'0 0000'0 00+3000'0 0000'0 00+3000'0 0000'0 00+3000'0 0000'0 00+3000'0 212-41
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Th-232 Ra-228 1.009E+00 0.000E+00 6.009E-01 1.597E+00 3.628E+00 4.709E+00 4.872E+00 4.560E+00 4.481E-01 0.000E+00

Th-232 Th-228 1.000E+00 0.000E+00 1.211E-01 8.057E-01 3.628E+00 5.690E+00 6.079E+00 6.185E+00 7.771E-01 0.000E+00

Th-232 EDSR(J) 1.366E+00 2.089E+00 3.772E+00 8.629E+00 1.177E+01 1.232E+01 1.209E+01 1.270E+00 0.000E+00
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Summary : RESRAD default data File: 15NREN.DAT

Dose/Source Ratios Sumied Over All Pathways
Parent and Progeny Principal Radi onuclide Contributions Indicated

QParent Product Branch DSR(j,t) (mrem/yr)/(pCi/g)

(i) (j) Fraction t= 0.000E+00 1.00OE+00 3.000E+0(1 1.000E+01 2.200E+01 3.000E+01 1.000E+02 3.000E+02 1.OQOE+03
C-1'f

U-234 U-234 1.000E+00 1.319E-01 1.312E-01 1.297E-01 1.249E-01 1.169E-01 1.119E-01 7.620E-02 9.369E-04 0.000E+00

U-234 Th-230 1.009E+00 0.000E+00 2.446E-06 7.299E-06 2.388E-05 5.090E-05 6.797E-05 1.896E-04 1.262E-05 0.000E+00 t-"
U-234 Ra-226 1.000E+00 0.000E+00 1.135E-07 1.013E-06 1.092E-05 5.014E-05 8.998E-05 7.135E-04 1.982E-04 0.000E+00 CO
U-234 Pb-210 1.000E+00 0.000E+00 5.119E-11 1.346E-09 4.542E-08 4.137E-07 9.471E-07 1.501E-05 3.047E-06 0.000E+00 . LN

U-234 EDSR(j) 1.319E-01 1.312E-01 1.297E-01 1.249E-01 1.170E-01 1.121E-01 7.712E-02 1.151E-03 0.000E+00 * .

0U-238 U-238 1.000E+00 1.984E-01 1.974E-01 1.953E-01 1.883E-01 1.767E-01 1.694E-01 1.167E-01 3.763E-03 0.000E+00

U-238 U-234 1.000E+00 0.000E+00 3.711E-07 1.101E-06 3.532E-06 7.277E-06 9.498E-06 2.156E-05 7.955E-07 0.000E+00 C:O
U-238 Th-230 1.000E+00 0.000E+00 3.457E-12 3.090E-11 3.350E-10 1.556E-09 2.814E-09 2.464E-08 4.083E-09 0.000E+00 CO

U-238 Ra-226 1.000E+00 0.000E+00 1.070E-13 2.862E-12 1.025E-10 1.029E-09 2.508E-09 6.396E-08 4.774E-08 0.000E+00

U-238 Pb-210 1.000E+00 0.000E+00 3.624E-17 2.865E-15 3.247E-13 6.584E-12 2.070E-11 1.135E-09 6.804E-10 0.000E+00

U-238 EDSR(j) 1.984E-01 1.974E-01 1.953E-01 1.883E-01 1.767E-01 1.694E-01 1.167E-01 3.764E-03 0.000E+00

Branch Fraction is the eumulative factor for the jith principal radionuclide daughter: CUNBRF(j) a BRF(1)*BRF(2)* ... BRF(j).

The DSR includes contributions from associated (half-life s 0.5 yr) daughters.
0

Single Radionuc lide Soil Guidelines G(i,t) in pCi/g
Basic Radi ation Dose Limit = 15 aurem/yr

ONuctide
(1) t= 0.000E+00 1.000E+00 3.000E+00 1.000E+01 2.200E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03

Am-241 2.661E+01 2.700E+01 2.780E+01 3.071E+01 3.662E+01 4.113E+01 1.137E+02 3.697E+04 *3.424E+12

Co-60 1.600E+00 1.825E+00 2.376E+00 5.977E+00 2.908E+01 8.350E+01 8.625E+05 *1.131E+15 *1.131E+15

Cs-137 7.124E+00 7.293E+00 7.641E+00 8.998E+00 1.191E+01 1.436E+01 7.430E+01 6.116E+04 *8.652E+13

Eu-152 3.733E+00 3.939E+00 4.386E+00 6.389E+00 1.218E+01 1.873E+01 8.166E+02 2.917E+08 *1.810E+14

Eu-154 3.406E+00 3.697E+00 4.355E+00 7.731E+00 2.068E+01 3.986E+01 1.256E+04 1.256E+12 *2.732E+14

Eu-155 1.419E+02 1.633E+02 2.161E+02 5.766E+02 3.101E+03 9.516E+03 1.738E+08 *4.651E+14 *4.651E+14

Ni-63 8.418E+03 8.502E+03 8.671E+03 9.293E+03 1.047E+04 1.135E+04 2.353E+04 3.709E+06 *5.679E+13

Pu-238 3.145E+01 3.172E+01 3.227E+01 3.429E+01 3.806E+01 4.080E+01 7.502E+01 1.159604 *1.711E+13

Pu-239 2.860E+01 2.863E+01 2.867E+01 2.884E+01 2.912E+01 2.931E+01 3.108E+01 9.968E+02 *6.203E+10

Sr-90 8.609E+00 8.920E+00 9.576E+00 1.228E+01 1.883E+01 2.507E+01 3.189E+02 7.641E+06 *1.380E+14

Th-228 2.302E+00 3.308E+00 6.828E+00 8.629E+01 6.678E+03 1.213E+05 *8.192E+14 *8.192E+14 *8.192E+14

Th-232 1.098E+01 7.180E+00 3.976E+00 1.738E+00 1.274E+00 1.217E+00 1.240E+00 1.181E+01 *1.092E+05

U-234 1.137E+02 1.144E+02 1.156E+02 1.201E+02 1.282E+02 1.339E+02 1.945E+02 1.303E+04 *6.233E+09
*U-238 7.559E+01 7.599E+01 7.680E+01 7.967E+01 3.360E+058.487E+01 8.852E+01 1.285E+02 3.985E+03

*At specific activity limit
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U-234 U-234 1.000E+00 1.319E-01 1.312E-01 1.297E-01 1.249E-01 1.169E-01 1.119E-01 7.620E-02 9.369E-04 0.000E+00

U-234 U-238 1.000E+00 0.000E+00 3.711E-07 1.101E-06 3.532E-06 7.277E-06 9.498E-06 2.156E-05 7.955E-07 0.000E+00

U-234 EDOSE(j): 1.319E-01 1.312E-01 1.297E-01 1.249E-01 1.169E-01 1.119E-01 7.624E-02 9.382E-04 0.000E+00

OTh-230 Pu-238 1.000E+00 0.000E+00 3.454E-12 3.080E-11 3.316E-10 1.521E-09 2.730E-09 2.238E-08 3.187E-09 0.000E+00

Th-230 U-234 1.000E+00 0.000E+00 2.446E-06 7.299E-06 2.388E-05 5.090E-05 6.797E-05 1.896E-04 1.262E-05 0.000E+00

Th-230 U-238 1.000E+00 0.000E+00 3.457E-12 3.090E-11 3.350E-10 1.556E-09 2.814E-09 2.464E-08 4.083E-09 0.000E+00

Th-230 EDOSE(j): 0.000E+00 2.446E-06 7.299E-06 2.388E-05 5.090E-05 6.798E-05 1.897E-04 1.263E-05 0.000E+00

ORa-226 Pu-238 1.000E+00 0.000E+00 1.069E-13 2.855E-12 1.017E-10 1.012E-09 2.452E-09 5.945E-08 3.923E-08 0.000E+00

Ra-226 U-234 1.000E+00 0.000E+00 1.135E-07 1.013E-06 1.092E-05 5.014E-05 8.998E-05 7.135E-04 1982E-04 O.ODOE+00

Ra-226 U-238 1.000E+00 0.000E+00 1.070E-13 2.862E-12 1.025E-10 1.029E-09 2.508E-09 6.396E-08 4.774E-08 0.000E+00

Re-226 EDOSE(j): 0.000E+00 1.135E-07 1.013E-06 1.092E-05 5.015E-05 B.998E-05 7.136E-04 1.983E-04 0.000E+00 C31

OPb-210 Pu-238 1.000E+00 0.000E+00 3.622E-17 2.859E-15 3.227E-13 6.494E-12 2.031E-11 1.066E-09 5.666E-10 0.000E+00 ^

Pb-210 U-234 1.000E+00 0.000E+00 5.119E-11 1.346E-09 4.542E-08 4.137E-07 9.471E-07 1.501E-05 3.047E-06 0.000E+00 t-N
Pb-210 U-238 1.000E+00 0.000E+00 3.624E-17 2.865E-15 3.241E-13 6.584E-12 2.070E-11 1.135E-09 6.804E-10 0.000E+00

Pb-210 EDOSE(j): 0.000E+00 5.119E-11 1.346E-09 4.542E-08 4.137E-07 9.472E-07 1.501E-05 3.048E-06 0.000E+00 [.a.f

OPu-239 Pu-239 1.000E+00 5.244E-01 5.240E-01 5.231E-01 5.202E-01 5.151E-01 5.118E-01 4.827E-01 1.505E-02 0.000E+00

OU-235 Pu-239 1.000E+00 0.000E+00 5.513E-10 1.645E-09 5.385E-09 1.149E-08 1.534E-08 4.28BE-08 1.192E-08 0.000E+00
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Suarory : RESRAD default data Fite: 15MREM.DAT ^

Ind ividual Nuclide Dose Sunned Over All Pathways
Parent Nucl ide and Branch Fraction Indicated

ONuclide Parent BRF(i) OOSE(j,t), mrem/yr

(j) (1) t= 0.000E+00 1.ODOE+00 3.000E+00 1.000E+01 2.200E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03

Pa-231 Pu-239 1.000E+00 0.000E+00 5.896E-14 5.249E-13 5.617E-12 2.548E-11 4.535E-11 3.407E-10 5.250E-11 0.000E+00

OAc-227 Pu-239 1.000E+00 0.000E+00 8.302E-16 2.180E-14 7.340E-13 6.682E-12 1.533E-11 2.663E-10 9.074E-11 O.000E+00

OSr-90 5r-90 1.000E+00 1.742E+00 1.682E+00 1.566E+00 1.221E+00 7.964E-01 5.983E-01 4.703E-02 1.963E-06 0.O00E+00

OTh-228 Th-228 1.000E+00 6.515E+00 4.535E+00 2.197E+00 1.738E-01 2.246E-03 1.237E-04 1.171E-15 0.000E+00 0.000E+00

Th-228 Th-232 1.000E+00 0.000E+00 1.211E-01 8.057E-01 3.628E+00 5.690E+00 6.079E+00 6.185E+00 7.771E-01 0.000E+00

Th-228 EDOSE(j): 6.515E+00 4.656E+00 3.002E+00 3.802E+00 5.693E+00 6.OBOE+00 6.185E+00 7.771E-01 0.O00E+00

OTh-232 7h-232 1.000E+00 1.366E+00 1.367E+00 1.369E+00 1.373E+OD 1.372E+00 1.370E+00 1.348E+00 4.443E-02 0.000E+00

ORa-228 Th-232 1.ODDE+00 0.000E+00 6.009E-01 1.597E+00 3.628E+00 4.709E+00 4.872E+00 4.560E+00 4.481E-01 O.O00E+00

OU-238 U-238 1.0011E+00 1.984E-01 1.974E-01 1.953E-01 1.883E-01 1.767E-01 1.694E-01 1.167E-01 3.763E-03 0.000E+00

BRF(i) is the branch fraction of the parent nuclide.r
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Sunsary : RESRAD default data File: 15MREM.DAT

Individual Nuclide Soil Concentration
Parent Nuclide and Branch Fraction Indicated

ONuclide Parent BRF(i) S(j,t), pCi/g

t= 0.O00E+00 1.000E+00 3.000E+00 1.000E+01 2.200E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03

Am-241 Am-241 1.000E+00 1.ODOE+00 9.862E-01 9.592E-01 8.704E-01 7.368E-01 6.593E-01 2.495E-01 1.553E-02 9.335E-07 W

ONp-237 Am-241 1.000E+0D 0.000E+00 3.215E-07 9.500E-07 3.1105E-06 6.055E-06 7.794E-06 1.626E-05 1.736E-05 7.585E-06 1

0U-233 Am-241 1.0011E+00 0.000E+00 7.004E-13 6.220E-12 6.598E-11 2.951E-10 5.210E-10 3.741E-09 1.133E-08 8.564E-09

0Th-229 Am-241 1.000E+00 0.000E+00 2.221E-17 5.936E-16 2.123E-14 2.130E-13 5.195E-13 1.387E-11 1.668E-10 8.801E-10
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OCo-60 Co-60 1.000E+00 1.000E+00 8.766E-01 6.735E-01 2.678E-01 5.511E-02 1.921E-02 1.898E-06 6.832E-18 0.000E+00
OCs-137 Cs-137 1.000E+00 1.000E+00 9.770E-01 9.327E-01 7.928E-01 6.000E-01 4.982E-01 9.806E-02 9.428E-04 8.218E-11
OEU-152 Eu-152 7.208E-01 7.208E-01 6.831E-01 6.135E-01 4.211E-01 2.209E-01 1.437E-01 3.338E-03 7.161E-08 3.274E-24
Eu-152 Eu-152 2.792E-01 2.792E-01 2.646E-01 2.376E-01 1.631E-01 8.558E-02 5.567E-02 1.293E-03 2.774E-08 1.268E-24
Eu-152 ES(j): 1.000E+00 9.477E-01 8.511E-01 5.842E-01 3.065E-01 1.994E-01 4.632E-03 9.935E-08 4.542E-24

OGd-152 Eu-152 2.792E-01 0.000E+00 1.744E-15 4.961E-15 1.383E-14 2.299E-14 2.648E-14 3.204E-14 2.954E-14 2.187E-14
OEu-154 Eu-154 1.000E+00 1.000E+00 9.213E-01 7.820E-01 4.405E-01 1.647E-01 8.550E-02 2.753E-04 2.087E-11 2.501E-36
OEu-155 Eu-155 1.000E+00 1.000E+00 8.692E-01 6.567E-01 2.462E-01 4.578E-02 1.492E-02 8.169E-07 5.452E-19 0.000E+00
0111-63 111-63 1.000E+00 1.000E+00 9.928E-01 9.787E-01 9.307E-01 8.539E-01 8.062E-01 4.878E-01 14 161E-01 7.625E-04
OPu-238 Pu-238 1.000E+00 1.000E+00 9.920E-01 9.762E-01 9.229E-01 8.382E-01 7.861E-01 4.483E-01 9.007E-02 3.276E-04
00-234 Pu-238 1.000E+00 0.000E+00 2.811E-06 8.324E-06 2.652E-05 5.398E-05 6.990E-05 1.486E-04 1.258E-04 6.273E-06
U-234 11-234 1.000E+00 1.000E+00 9.951E-01 9.853E-01 9.518E-01 8.971E-01 8.623E-01 6.103E-01 2.273E-01 7.170E-03
U-234 U-238 1.000E+00 0.000E+00 2.815E-06 8.363E-06 2.693E-05 5.584E-05 7.319E-05 1.727E-04 1.930E-04 2.031E-05
U-234 ES(j): 1.000E+00 9.951E-01 9.853E-01 9.519E-01 8.972E-01 8.625E-01 6.106E-01 2.276E-01 7.197E-03
OTh-230 Pu-238 1.000E+00 0.000E+00 1.268E-11 1.131E-10 1.220E-09 5.608E-09 1.008E-08 8.377E-08 3.549E-07 6.255E-07
Th-230 U-234 1.000E+00 0.000E+00 8.980E-06 2.681E-05 8.783E-05 1.876E-04 2.510E-04 7.099E-04 1.405E-03 1.791E-03
Th-230 U-238 1.000E+00 0.000E+00 1.269E-11 1.135E-10 1.232E-09 5.734E-09 1.039E-08 9.222E-08 4.547E-07 9.923E-07
Th-230 ES(j): 0.000E+00 8.980E-06 2.681E-05 8.783E-05 1.876E-04 2.510E-04 7.101E-04 1.406E-03 1.793E-03

ORe-226 Pu-238 1.000E+00 0.000E+00 1.831E-15 4.902E-14 1.763E-12 1.785E-11 4.376E-11 1.214E-09 1.503E-08 6.180E-08
Ra-226 U-234 1.000E+00 0.000E+00 1.944E-09 1.739E-08 1.893E-07 8.843E-07 1.606E-06 1.457E-05 7.592E-05 1.845E-04
Ra-226 U-238 1.000E+00 0.000E+00 1.833E-15 4.914E-14 1.776E-12 1.815E-11 4.477E-11 1.306E-09 1.829E-08 9.461E-08
Ra-226 ES(j): 0.000E+00 1.944E-09 1.739E-08 1.893E-07 8.843E-07 1.606E-06 1.457E-05 7.595E-05 1.847E-04
OPb-210 Pu-238 1.000E+00 0.000E+00 1.415E-17 1.123E-15 1.293E-13 2.696E-12 8.638E-12 5.772E-10 1.146E-08 5.645E-08
Pb-210 U-234 1.000E+00 0.000E+00 1.999E-11 5.285E-10 1.820E-08 1.717E-07 4.028E-07 8.130E-06 6.165E-05 1.695E-04
Pb-210 U-238 1.000E+00 0.000E+00 1.415E-17 1.125E-15 1.301E-13 2.733E-12 8.802E-12 6.151E-10 1.377E-08 8.600E-08
Pb-210 ES(j): 0.000E+00 1.999E-11 5.285E-10 1.820E-08 1.717E-07 4.028E-07 8.131E-06 6.167E-05 1.697E-04

OPu-239 Pu-239 1.000E+00 1.000E+00 9.998E-01 9.995E-01 9.985E-01 9.967E-01 9.954E-01 9.849E-01 9.553E-01 8.586E-01
011-235 Pu-239 1.000E+00 0.000E+00 9.824E-10 2.932E-09 9.602E-09 2.050E-08 2.740E-08 7.710E-08 1.499E-07 1.753E-07
1RESRAD, Version 5.60 TY. Limit = 0.5 year 06/20/95 12:53 Page 31
Smmary : RESRAD default data File: 15NREN.DAT

ONuclide Parent BRF(i)
(j) (i)

Pa-231 Pu-239 1.000E+00
OAc427 Pu-239 1.000E+00
OSr-90 Sr-90 1.000E+00
0Th-228 Th-228 1.000E+00
Th-228 Th-232 1.000E+00
Th-228 ES(j):
0Th-232 Th-232 1.000E+00
ORa-228 Th-232 1.000E+00
00-238 U-238 1.000E+00

Individual Nuctide Soil Concentration
Parent Nuclide and Branch Frection Indicated

S(j,t). PCi/g
t= 0.000E+00 1.000E+00 3.000E+00 1.000E+01 2.200E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03

0.000E+00 1.037E-14 9.272E-14 1.006E-12 4.680E-12 8.476E-12 7.494E-11 3.645E-10 7.405E-10
0.000E+00 1.091E-16 2.869E-15 9.691E-14 8.871E-13 2.043E-12 3.671E-11 2.401E-10 5.338E-10
1.000E+00 9.682E-01 9.077E-01 7.241E-01 4.916E-01 3.797E-01 3.965E-02 6.234E-05 9.604E-15
1.000E+00 6.961E-01 3.372E-01 2.670E-02 3.453E-04 1.903E-05 1.839E-16 0.000E+00 0.000E+00
0.000E+00 1.859E-02 1.237E-01 5.572E-01 8.749E-01 9.355E-01 9.711E-01 9.703E-01 9.676E-01
1.000E+00 7.147E-01 4.609E-01 5.839E-01 8.752E-01 9.355E-01 9.711E-01 9.703E-01 9.676E-01
1.000E+00 1.000E+00 1.000E+00 1.000E+00 9.999E-01 9.999E-01 9.996E-01 9.988E-01 9.959E-01
0.000E+00 1.132E-01 3.015E-01 6.900E-01 9.078E-01 9.478E-01 9.711E-01 9.703E-01 9.676E-01
1.000E+00 9.951E-01 9.853E-01 9.518E-01 8.971E-01 8.624E-01 6.105E-01 2.275E-01 7.190E-03

BRF(i) Is the branch fraction of the parent nuctide.
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TO: John Lowe DATE: 6/27/94

soB.tECr: Review ofRESRAD calculations for 100-BC-1 Demonstration Project

I have reviewed the calculations and narrative on the assumptions and parameters for using

RESRAD in the 100-BC-1 area. The parameters seem appropriate for the residential scenario

described, although it seems likely that a rural/residential family would be utilizing groundwater

resources.

The only major worry I have about the methodology deals with radionuclides with progeny which

contribute significantly to dose. These are `U and "Th, with the latter being of greatest

concern. If it is assumed that these two radionuclides are present due to contamination only, then

it is valid to assume that they are not in secular equilibrium at the time of deposition. In this case,

only the relatively short-lived progeny of"Th, uBRa and u6Th, would need to be accounted for if

more than a few years have passed since deposition. It takes about 12 years for ingrowth of'Ra

and"Th to build to equilibrium activities. Since "ZTh may be a COPC in the 100 Areas (it was

used as a target in many if not all of the reactors), and over 12 years have passed since most of

those reactors were operational, it is reasonable that its daughters are in secular equilibrium. With

this assumption, 1 pCi/g of "Th + Daughters will yield a dose of approximately 13 mrem/yr in

the modeling scenario you propose.

Uranium-238 has no short-lived progeny of concern which would be in secular equilibrium after

only a few years. The daughters of"8U which could contribute significantly to dose are 22Ra,

ZZZRn, and 210Pb. Radium-226 is especially important in background considerations, as it is the

parent of radon. However, ingrowth of u6Ra from 238U would not build to significant levels for

several hundreds of thousands of years after the decay chain had been broken, because 'U is

between these two isotopes and has a very long half life.

Some general comments on the use of equating a 15 mrem/yr dose with a specific radionuclide

activity, and interpretation of laboratory data:

If 78U and/or "ZTh are COPCs, natural background values must be considered when evaluating

the 15 mrem/yr above background dose limit. In the exposure scenario you propose, background

dose for 23eU and its progeny is 49 mrem/yr with radon, and 9 mrem/yr without radon.

Background concentrations for "ZTh + daughters is 9 to 12 mrem/yr (approx. 1 pCi/g of 232Th

and each of its progeny). One can use the lab data to determine if these parent radionuclides are

in equilibrium with their progeny, and then compute appropriate dose rates. This and information

on other isotopic ratios may also help to determine the presence of contamination vs. natural

radionuclide activity. For example, if 230Th is found to be in secular equilibrium with "U, then it

may be assumed that "bRa is also present in equilibrium. Assumptions about 'Rn, the next

member in the decay chain, are fraught with uncertainties.
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In short, the only change I would make to your calculations is to add "Th to the list, and report

"Th as the entire decay chain. RESRAD will do this for you if you look at the parent and

ingrowths after 12 years, but'3ZTh concentrations drop off sharply after 150 years (leaching of

Th?), so look in that window.
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Nancy Werdel ........................................................ DOE-RL,RSD (H4-83)
Mike Thompson ....................................................... DOE-RL,RSD (H4-83)
Glenn Goldberg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . DOE-RL, RSD (H4-83)
Paul Pak .............................................................. DOE-RL,RSD (H4-83)
David Olson .......................................................... DOE-RL,RSD (H4-83)
Nicole Kimball . . . . . . . . . . . . .: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . DOE-RL, RSD (H4-83)

Steve Balone ............................................................ DOE-HQ (EM-442)

Dennis Faulk . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100 Aggregate Area Manager, EPA (B5-01)
Brian Drosts, USGS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .'. . . . . . . . Support to EPA
Jim Pankanin,PRC .......................................................... Support to EPA

Phil Staats . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100 Aggregate Area Manager, WDOE (B5-18)
Chuck Clino ................................................................ WDOE (Lacey)

Lynn Albin ...... ................................................. Washington Dept. ofHealth

Greg Eidam ................................................................... BHI(H4-91)
John April .................... ................. ............................... BHI(H4-91)
Richard Biggerstaff ............. ................. ............................... BHI (H4-91)
Robert Day .................... ................. .............................. BHI(H4-89)
Chuck Hedel ................... ................. .............................. SHT(H4-89)
Alan Krug .................... ................. ............................... BHI (H4-91)
Mark Sturges .................. ................. ............................... BHI(H4-91)
Ralph Wilson ................. ................. ............................... BHI(H4-92)
JoanWoolard .................. ................. ............................... BHI(H4-89)
Tamen Lundquist ............... ................. ............................... BHI(H4-91)
R. Scott Hajner ................. ................. ............................... BHI(H4-79)
Andrea Hopkins ................ ................. ............................... BH1(H6-07)
Tom Page (Please route to:) ...... ................. .............................. PNL (K9-18)

Cheryl Thornhill . . . . . . . . . PNL (K9-14) Steve Slate . . . . . . . . . . . . . PNL (K9-14)
Mark Hanson . . . . . . . . . . . PNL (K9-02) Bill Stillwell . . . . . . . . . . . . PNL'(K9-09)
Roy Gephart . . . . . . . . . . . PNL (K9-70) Ben Johnson . . . . . . . . . . . . PNL (K9-70)

Original Sent to: ADMINISTRATIVE RECORD: 100 AAMS; Care ofEDMC, WHC (H6-08)

Please inform Tamen Lundquist (372-9562) ofERC
of deletions or additions to the distribution list.
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